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PBEFACE. 


This  book  is  based  upon  notes  of  lectures  delivered  to 
the  medical  students  of  the  University  of  California. 

Some  of  the  lectures  have  been  revised  and  elaborated, 
and  divided  into  chapters. 

The  nomenclature  of  kidney  diseases,  particularly  of 
the  inflammatory  varieties,  has  been  simplified  as  much 
as  possible,  in  the  hope  that  it  may  thus  be  the  more 
readily  understood  by  the  student. 

The  illustrations  are  original,  and  for  some  of  the 
pathological  specimens  I  am  indebted  to  my  confreres 
Professors  R.  A.  McLean  and  D.  W.  Montgomery,  and  to 
Professors  J.  H.  Stallard  and  Louis  Bazet  of  the  Post- 
Graduate  Department. 

I  have  also  to  express  my  thanks  and  obligation  to  Dr. 
Frances  M.  Greene  for  the  interest,  zeal,  and  intelligence 
she  exhibited  in  reporting  these  lectures,  and  for  assist- 
ance in  their  revision. 
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SECTION   I. 


CHAPTER  I. 

ANATOMY    AND    PHYSIOLOGY    OF    THE    KIDNEYS. 

There  may  be  organs  in  the  body  the  etiology  and 
pathology  of  whose  diseases  we  may  understand  and 
perhaps  treat  intelligently  without  a  knowledge  of  their 
anatomy  and  physiology ;  but  the  kidneys  cannot  be  classed 
among  them.  A  thorough  knowledge  of  the  normal  anat- 
omy, physiology,  and  histology  of  the  kidney  is  indis- 
pensable to  the  proper  understanding  of  the  etiology  and 
symptoms  of  its  pathological  conditions. 

The  first  thing  to  realize  is  that  the  kidneys  are  glandu- 
lar organs,  situated  one  on  each  side  of  the  vertebral 
column,  behind  the  peritoneum  and  between  the  upper 
border  of  the  twelfth  dorsal  and  third  lumbar  vertebrae. 
The  right  kidney,  by  reason  of  its  vicinity  to  the  liver,  is 
slightly  lower  than  the  left,  its  upper  border  being  on  a 
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level  with  the  lower  margin  of  the  eleventh  rib,  while  that 
of  the  left  side  begins  at  the  upper  margin  of  the  same  rib. 

The  kidneys  are  about  four  inches  in  length,  from  two 
to  two  and  a  half  inches  in  breadth,  and  rather  more  than 
an  inch  in  thickness.  The  weight  of  the  kidney  in  the  male 
is  from  four  and  a  half  to  six  ounces ;  in  the  female  it  is 
somewhat  less. 

It  is  well  to  remember  that  on  the  right  side  the  kidney 
is  in  relation  above  with  the  right  lobe  of  the  liver,  and 
below  with  the  descending  portion  of  the  duodenum  and 
the  upper  part  of  the  ascending  colon ;  on  the  left  side,  with 
the  under  surface  of  the  stomach,  the  extremity  of  the 
pancreas,  and  the  descending  colon. 

In  examining  the  kidney  for  enlargements,  tumors,  etc., 
always  place  the  patient  in  the  dorsal  position  and  use  the 
bimanual  method, — one  hand  being  under  the  patient  on 
the  lumbar  region  between  the  lower  rib  and  the  crest 
of  the  ilium,  the  other  on  the  abdomen  directly  over  the 
kidney. 

A  few  spasmodic  efforts  of  the  hand  on  the  abdomen 
will  fail  of  results.  But  with  the  patient's  knees  drawn 
up  and  pressure  made  steadily  with  the  upper  hand  during 
expiration,  keeping  it  firm  and  inactive  during  inspira- 
tion and  continuing  the  pressure  during  the  next  few 
expirations,  you  will  find  that  in  a  few  minutes  the  kidney 
will  be  between  your  hands,  and  you  can  feel  its  size  and 
shape.  This,  of  course,  cannot  be  easily  accomplished  in 
corpulent  persons.  Jerky  movements  will  cause  failure  in 
any  case.  On  percussion  you  will  find  dulness  between 
the  twelfth  rib  and  the  crest  of  the  ilium,  and  you  must 
judge  of  the  size  of  the  organ  by  the  area  of  the  dulness  : 
be  careful,  however,  not  to  confound  it  with  liver-dulness, 
as  percussion  does  not  always  yield  a  very  exact  knowl- 
edge of  the  size  of  the  kidneys.     Do  not  forget  that  they 
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lie   behind   the  peritoneum,  and  that  the   right  kidney 
moves  with  respiration. 

So  far  as  the  diseases  of  the  kidney  are  concerned,  it  is 
necessary  for  the  physician  to  remember  that  the  kidney 


Fig.  l. 


Capsule 


Cortical  Portion. 


consists  of  three  distinct  tissues, — viz.,  uriniferous  tubules, 
blood-vessels  with  their  Malpighian  tufts,  and  the  inter- 
tubular  structure,  generally  called  fibrous  interstitial  tissue. 
We  divide  the  kidney  into  two  principal  portions,  the  cor- 
tical and  the  medullary.     The  medullary  portion  is  subdi- 
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vicled  into  pyramids,  composed  for  the  most  part  of  straight 
collecting- tubes,  whose  bases  rest  on  the  cortical  portion 
and  whose  apices  converge  toward  the  centre,  where  they 
form  the  papillae  which  project  into  the  calices  or  expan- 
sions of  the  ureter.  The  cortical  portion  is  more  vascular 
than  the  medullary,  and  contains  the  greater  number  of 
Malpighian  bodies,  small  rounded  masses  averaging  about 
one  one-hundred-and-twentieth  of  an  inch  in  diameter. 

Each  of  these  little  bodies  is  composed  of  two  parts,  a 
central  glomerulus  of  vessels,  called  a  Malpighian  tuft,  and 
a  membranous  capsule,  or  capsule  of  Bowman,  which  is 
the  commencement  of  a  uriniferous  tubule.  These  Mal- 
pighian tufts  are  made  up  of  a  net-work  of  capillary  blood- 
vessels held  together  by  scanty  connective  tissue  and 
derived  from  a  small  arterial  twig,  the  afferent  vessel, 
which,  with  the  resulting  vein,  the  efferent  vessel,  pierces 
the  capsule  at  a  point  opposite  that  at  which  it  is  connected 
with  the  tube.  The  capsule  which  surrounds  the  glomer- 
ulus is  composed  of  hyaline  membrane  containing  a  small 
amount  of  fine  connective  tissue  which  is  continuous  with 
that  of  the  tube  and  is  also  reflected  over  the  capillary  net- 
work and  covered  by  squamous  epithelium.  Thus  a  cavity 
is  formed  between  the  capsule  and  the  glomerulus,  which 
varies  in  size  according  to  the  state  of  secretion  and  the 
amount  of  fluid  present  in  it.  The  uriniferous  tubules 
commence  at  the  constriction  or  neck  of  the  capsule,  and 
become  convoluted  while  pursuing  a  considerable  course 
in  the  cortical  portion,  where  they  are  termed  the  prox- 
imal convoluted  tubules.  The  convolutions  then  disappear, 
and  the  tubules,  now  termed  the  tubules  of  Schachowa, 
approach  the  medullary  portion  of  the  kidney  in  a  more 
or  less  spiral  manner.  As  they  enter  the  medullary  por- 
tion, the  tubules  suddenly  become  much  smaller,  straight 
in  direction,  and,  dipping  down  for  variable  depths  in 
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the  pyramids,  constitute  the  descending  limb  of  a  curve 
known  as  Ilenle's  loop;  enlarging  as  they  reascend  to  the 
cortical  portion,  they  become  again  spiral  in  direction, 
forming  the  ascending  limb  of  Henle's  loop.     After  enter- 


Fig.  2. 


1,  Malpighian  tuft ;  2,  epithelium  lining  Bowman's  capsule; 
3,  epithelial  covering:  4,  convoluted  tubes  of  cortical  portion; 
5,  Henle's  loop;  6,  collecting  tubes. 

ing  the  cortical  portion  narrower  and  irregular  in  outline, 
they  once  more  dilate,  become  convoluted,  forming  the 
distal  convoluted  tube,  and  with  a  final  bend  enter  the  straight 
collecting  tubes,  which  continue  downward  through  the 
medullary  substance  to  open  at  the  apices  of  the  pyramids, 
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acting  simply  as  ducts  through  which  the  urine  finds  its 
way  into  the  pelvis  of  the  kidney  and  ureter. 

These  collecting  tubules,  commencing  by  minute  open- 
ings at  the  apices  of  the  papillae  and  extending  into  the 
kidney,  dividing  dichotomously,  form  the  greater  part  of 
the  pyramids  of  the  medullary  substance.  In  the  cortical 
portion  they  are  arranged  in  conical  groups, called  medul- 
lary rays,  or  pyramids  of  Ferrein,  and  receive  on  each  side 
the  curved  extremities  of  the  convoluted  tubules. 

Epithelium. — The  epithelial  lining  of  the  tubuli  uriniferi 
differs  in  its  character  in  the  various  parts  of  the  tubes. 
The  capsule  and  neck  are  lined  with  flat  cells  containing 
an  oval  nucleus.  In  the  proximal  convoluted  tubes,  the 
spiral  tubes  of  Schachowa,  and  the  distal  convoluted  tubes, 
the  epithelium  is  polyhedral  in  shape.  These  cells  are 
made  up  of  more  or  less  rod-like  fibres,  one  of  whose  ex- 
tremities rests  upon  the  basement  membrane,  the  other 
projecting  into  the  lumen  of  the  tube,  giving  the  cells  a 
distinctly  striated  appearance.  In  the  descending  limb 
of  Henle  the  epithelium  resembles  that  which  lines  the 
capsule  and  neck,  while  in  the  ascending  limb  it  again 
becomes  polyhedral  in  shape.  The  cells  lining  the 
irregular  tubes  are  very  angular,  with  more  prominent 
striations  and  rod-like  markings  than  any  other  portion 
of  the  tubules.  The  epithelium  of  the  straight  tubes  be- 
comes more  or  less  columnar,  this  tendency  increasing 
toward  the  papillary  portion,  where  it  is  distinctly  colum- 
nar and  transparent.  This  arrangement  must  have  some 
design.  Charcot  says  he  believes  that  the  epithelial  cells 
are  the  real  secreting  portion  of  the  organ,  all  the  urine 
that  is  not  filtered  through  in  the  capsule  being  secreted 
here.  The  constrictions  in  parts  of  the  tubules  would 
seem  to  be  for  the  purpose  of  arresting  the  too  rapid 
onward  flow  of  the  urine  until  the  epithelial  cells  have 
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performed  their  office  and  added  to  the  watery  portion 
of  the  urine  its  solid  ingredients. 

It  is  very  necessary  for  you  to  remember  the  principal 
features  of  the  circulation.  The  first  thing  to  attract  your 
attention  is  the  fact  that  the  renal  artery  is  the  largest,  in 
proportion  to  the  size  of  the  organ  supplied,  of  any  artery 
in  the  body.  It  may  seem  strange  that  it  is  the  largest,  not 
only  in  that  respect,  but  also  in  proportion  to  the  renal 
vein.  When  we  consider,  however,  that  in  other  organs 
about  the  same  amount  of  blood  is  returned  by  the  veins 
as  enters  the  organs  through  the  arteries,  while  in  the 
kidney  a  quart  or  two  of  fluid  is  filtered  through  the  cor- 
puscles each  day,  we  shall  see  the  necessity  for  its  veins 
being  of  smaller  calibre  than  its  arteries.  The  renal  artery 
on  entering  the  pelvis  of  the  kidney  divides  into  several 
branches,  bearing  the  name  of  arterise  proprise  renales, 
which,  after  traversing  the  columns  of  Bertini,  supplying 
in  part  the  pyramids  of  the  medulla  and  afferent  vessels  to 
the  Malpighian  bodies  in  that  region,  divide  at  the  base 
of  the  pyramids  into  two  sets  of  branches  for  the  further 
supply  of  the  organ, — viz.,  the  interlobular  arteries  and 
the  arterioles  rectse.  The  interlobular  arteries  pass 
directly  outward  between  the  pyramids  of  Ferrein  and 
terminate  in  the  capillary  net-work  of  the  capsule.  From 
these  arteries  are  derived  the  afferent  vessels  of  the 
glomeruli  of  the  cortical  portion.  The  arteriole  rectse 
supply  the  medullary  pyramids,  whose  substance  they 
traverse,  terminating  at  their  apices. 

The  veins,  as  we  see,  are  derived  from  the  three  arterial 
divisions.  Those  beneath  the  capsule  are  stellate  in 
arrangement,  pass  downward,  receiving  branches  from  the 
plexuses  about  the  tubuli  contorti,  and  at  the  bases  of  the 
Malpighian  pyramids  join  the  vense  rectse,  which  are 
derived  from  the  plexuses  at  the  apices  of  the  pyramids 

2 


14  DISEASES  OF   THE  KIDNEYS. 

and  from  the  proper  renal  veins.  The  vense  proprise 
renales  accompany  the  arterise  proprise  renales  between 
the  pyramids,  receiving  in  their  course  the  efferent  vessels 
from  the  glomeruli,  and  in  the  sinus  of  the  kidney  join 
with  the  veins  from  other  pyramids  to  form  the  renal  vein, 
whose  ultimate  destination  is  the  inferior  vena  cava. 

All  the  arteries  and  veins  interlace  and  completely  sur- 
round the  tubules. 

It  is  well  to  bear  the  foregoing  facts  in  mind,  as  we 
shall  see  when  we  come  to  the  subject  of  hyperemia  that 
the  resistance  encountered  by  the  blood  which  passes 
through  the  glomeruli  is  far  greater  than  that  met  by  the 
vessels  that  flow  directly  into  the  capillaries,  and  hence, 
when  the  blood-pressure  is  raised  to  any  degree  from  the 
heart's  action,  the  hyperemia  will  be  confined  to  those 
portions  of  the  kidney  where  the  blood  meets  the  greatest 
resistance,  which  are,  of  course,  the  glomeruli  and  the 
cortex.  This  explains  the  increased  secretion  of  urine 
from  heart-pressure.  We  shall  see,  on  the  other  hand, 
that  when  the  hyperemia  is  the  result  of  venous  obstruc- 
tion, the  engorgement  is  confined  to  the  veins  and 
capillaries  and  cannot  extend  through  the  narrow  efferent 
vessels  into  the  glomeruli.  You  will  then  understand  the 
natural  results  of  such  conditions. 

The  fibrous  intertubular  or  interstitial  tissue  is  not  very 
abundant.  In  the  cortical  portion  the  tubes  are  not  sur- 
rounded by  much  fibrous  tissue ;  but  I  desire  to  impress 
upon  your  mind  the  fact  that  the  capsules  are  completely 
enveloped  in  .this  fibrous  tissue,  and  that  the  capillaries  of 
the  glomeruli  are  covered  with  a  fine,  delicate  connective 
tissue,  which  also  lines  the  capsules.  This  will  be  recalled 
to  you  when  we  take  up  the  pathology  of  gouty  kidney. 

The  kidney  is  plentifully  supplied  with  nerves  from  the 
solar  plexus,  the  semilunar  ganglion,  and  the  splanchnic 
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nerves.  These  completely  surround  the  tubules  and 
blood-vessels, — a  disposition  which  explains  how  it  is  that 
small  infarctions  or  gravel  may  give  rise  to  the  exquisite 
pain  which  they  occasion.  They  also  communicate  with 
the  spermatic  plexus,  whence  the  sympathy  existing  be- 
tween the  kidneys  and  the  testicles. 

A  word  about  the  urine  itself.  We  know  that  it  is 
made  up  largely  of  water  holding  in  suspension  organic 
and  inorganic  salts,  the  most  important  of  the  former 
being  two  substances  rich  in  nitrogen, — viz.,  urea  and  uric 
acid.  In  other  words,  it  holds  in  suspension  the  salts 
which  are  the  result  of  tissue-metamorphosis.  The  skin, 
liver,  and  bowels  do  their  part  in  elimination,  as  must 
also  the  kidney.  The  question  now  is,  What  part  of  the 
kidney  secretes  the  urine  ?  There  is  no  longer  any  doubt 
that  the  Malpighian  tuft  is  the  part  where  most  of  the 
watery  portion  of  the  urine  is  separated  from  the  blood ; 
and  it  is  probably  almost  a  mere  filtration.  Ludwig  and 
others  tell  us  that  the  urine  is  entirely  the  result  of  filtra- 
tion, and  hence  is  an  excretion.  This  is  an  error :  if  the 
tuft  excretes  the  watery  portion  and  the  salts  also,  for  what 
purpose  were  the  intricate  and  delicate  tubules  with  their 
epithelial  lining  added  ?  The  short  straight  tubes  would 
have  been  sufficient. 

As  it  is,  the  watery  portion  must  follow  the  course  of 
the  tubules,  being  retained  in  the  constricted  portions  and 
in  close  contact  with  the  epithelial  lining  and  its  secreting 
cells.  It  is  here  that  most  of  the  salts  are  received  and 
secreted  by  the  epithelium.  The  filtration  is  a  purely 
physical  process,  while  the  secretion  of  salts  in  the  tubules 
is  a  vital  one. 

Some  authors  contend  that  even  the  watery  portion  is 
not  a  nitration,  because  of  the  fact  that  the  epithelium 
lining  the  capsules  is  reflected  on  the  tuft.     It  is  a  thin 
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layer,  but  it  is  there.  If  it  serve  no  other  purpose,  it  per- 
haps regulates  the  filtration,  increasing  or  lessening  the 
quantity,  as  the  case  may  be.  It  has  something  to  do 
with  the  filtration,  and  may  have  much  to  do  with  the 
execretion  of  albumen. 

Some  of  the  salts  found  in  the  urine  are  found  in  small 
proportion  in  the  blood.  Of  these,  urea  and  uric  acid  are 
the  most  important.  Hippuric  acid  and  creatin  are  not 
found  in  the  blood. 

Whether  all  the  urea  and  uric  acid  is  simply  eliminated 
from  the  blood  as  such,  or  whether  part  of  it  is  secreted 
by  the  epithelium  lining  the  tubules,  is  an  undecided 
question ;  but  the  probabilities  are  that  the  tubules  play 
an  important  part  in  their  secretion,  because  other  salts 
found  in  the  urine  are  not  found  in  the  blood  as  such, 
and  must  be  secreted  by  the  epithelium  of  the  tubules. 


CHAPTER    II. 

ANOMALIES    OF    POSITION,    FORM,    AND    NUMBER. 

The  kidneys,  like  other  organs,  are  subject  to  certain 
deviations  from  their  natural  position,  form,  and  number. 
Most  of  these  are  congenital ;  others  are  acquired  later 
in  life,  through  accident  or  disease.  Some  of  them  are 
appreciable  during  life,  and  may  simulate  widely  different 
pathological  conditions,  challenging  the  careful  attention 
of  both  physician  and  surgeon,  a  correct  diagnosis  in  the 
majority  of  instances  being  very  difficult  and  in  some  cases 
impossible. 

More  frequently,  however,  these  anomalies  produce 
little  or  no  inconvenience,  the  renal  functions  being  satis- 
factorily performed. 
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A  combination  of  several  of  them  may  occasionally  be 

present  in  the  same  subject  without  giving  rise  to  any 

disturbance  which  might  lead  to  their  detection  during 

life. 

I.— ANOMALIES    OF    POSITION. 

Misplacements  of  the  kidney  are  usually  divided  into 
three  varieties,  fixed,  movable,  and  floating,  according  as 
the  misplaced  organ  remains  permanent  in  its  abnormal 
position,  moves  in  the  retro-peritoneal  space  with  more  or 
less  freedom,  or  floats  in  the  abdominal  cavity. 

Fixed  malpositions  of  the  kidney  are  mostly  congenital, 
the  organs  also  being  frequently  abnormal  in  size  and 
shape,  while,  as  a  rule,  they  are  normal  in  structure. 

When  acquired,  the  malposition  is  often  the  result  of 
tumors  dragging  or  pushing  the  kidney  out  of  its  normal 
position,  when  it  becomes  fixed  by  inflammatory  action. 

The  arrangement  of  the  renal  vessels  and  ureters  often 
deviates  more  or  less  from  the  normal ;  and  malposition 
of  some  portion  of  the  large  intestine  and  peritoneum  is 
not  an  unusual  complication. 

The  supra-renal  capsule  rarely  accompanies  the  mis- 
placed kidney,  but  occupies  its  usual  position.  Some 
writers  assert  that  this  is  invariably  the  case ;  but  in  three 
cases  out  of  eight  observed  by  Dr.  David  Newman  the 
capsule  was  found  misplaced  with  the  kidney ;  and  in  up- 
ward displacements  it  is  found,  according  to  Cruveilhier, 
on  the  inner  side  of  the  kidney. 

The  abnormal  positions  in  which  the  kidney  is  liable  to 
be  fixed  are  numerous.  It  may  be  fixed  in  front  of  the 
vertebrae,  on  the  brim  of  the  pelvis,  or  within  that  cavity, 
where  it  may  be  felt  either  through  the  abdominal  wall 
or  through  the  vagina  and  be  mistaken  for  a  tumor. 
When  so  situated,  it  is  liable  seriously  to  embarrass  and 
complicate  parturition. 

b  2* 
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The  most  frequent  congenital  malposition  is  that  in 
which  the  kidney  is  found  lying  obliquely  on  the  sacro- 
iliac synchondrosis.  It  has  also  been  found  situated  be- 
side the  uterus,  lying  transversely  between  the  rectum  and 
the  bladder,  or  across  the  prominence  of  the  sacrum. 

The  renal  artery  in  these  cases  usually  arises  from  one 
of  the  iliacs,  or  from  the  aorta  immediately  above  its 
bifurcation.  In  a  case  reported  by  Mr.  Durham,1  in 
which  the  left  kidney  was  found  over  the  sacro-iliac  syn- 
chondrosis, there  were  three  arteries,  the  principal  one 
being  a  branch  of  the  aorta  arising  just  above  its  bifurca- 
tion, another  arising  from  the  common  iliac  of  the  oppo- 
site side,  and  a  third  from  the  internal  iliac  of  the  same 
side,  each  supplying  different  parts  of  the  organ. 

Occasionally  the  lobulated  appearance  of  the  foetal  kid- 
ney is  preserved,  suggesting  an  arrest  of  development  in 
early  fcetal  life.  In  a  case  recorded  by  Mr.  Canton,2  the , 
left  kidney,  lobulated  and  of  a  rudely  oval  shape,  was 
situated  below  the  bifurcation  of  the  aorta  and  between 
the  common  iliac  arteries.  Its  pelvis  was  directed  forward 
and  dilated,  owing  to  the  impaction  in  the  upper  part  of 
the  ureter  of  an  oxalate  of  lime  calculus  weighing  two  and 
a  half  drachms.  The  patient  died  of  bronchitis  at  the  age 
of  twenty-seven.  There  had  been  no  renal  symptoms 
during  life. 

Congenital  fixed  misplacements  affect  by  preference  the 
left  kidney.  In  twenty-one  cases  collected  by  Roberts, 
fifteen  occurred  in  the  left  kidney  and  six  in  the  right ; 
in  every  instance  the  abnormality  was  confined  to  one 
kidney.  Of  forty-four  cases  collected  by  Weisbach,  thirty- 
five  occurred  in  the  left,  eight  in  the  right,  and  one  in 


1  Guy's  Hosp.  Rep.,  1860. 

2  Pathological  Transactions,  vol.  xiii. 
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both  kidneys.  As  regards  sex,  men  seem  more  predis- 
posed than  women:  of  twenty-nine  cases,  twenty  wen-  in 
men  and  nine  in  women.1 

Acquired  fixed  malposition  of  the  kidney  occurs  as  the 
result  of  continued  pressure  upon  the  organ  either  by  a 
tumor  growing  in  the  vicinity  or  by  an  enlarged  liver, 
spleen,  pancreas,  or  supra-renal  body.  It  may  also  be  the 
result  of  tight  lacing;  or  the  kidney  maybe  dislocated  by 
a  sudden  jar  or  blow,  and  bound  down  in  its  new  situation 
by  subsequent  adhesions. 

The  movable  kidney  is  usually  an  acquired  affection. 
The  relation  of  the  organ  to  surrounding  parts  is  perfectly 
normal,  except  for  the  increased  laxity  of  its  attachments, 
which  is  due  to  a  diminution  in  the  amount  of  fat  sur- 
rounding it  or  to  detachment  of  the  peritoneum  from  the 
muscle. 

Sometimes  the  adipose  capsule  is  large  and  loose,  and 
permits  of  the  movement  of  the  kidney  within  it ;  in  other 
instances  it  closely  surrounds  the  kidney  and  moves  with 
it ;  whilst  in  still  others  the  kidney  moves  within  its  adipose 
capsule,  and  the  capsule  also  moves  about  with  the  kidney 
behind  the  peritoneum. 

The  movable  kidney  is  often  healthy,  and  when  found 
diseased  there  is  no  positive  evidence  that  its  mobility  is 
responsible  for  its  pathological  condition.  The  disease 
may  have  preceded  and  caused  its  mobility. 

This  condition  is  almost  never  acquired  during  child- 
hood or  after  the  fiftieth  year.  It  occurs  in  women  at 
least  five  times  as  often  as  in  men,  and  three  or  four  times 
more  frequently  on  the  right  side  than  on  the  left.  The 
degree  of  mobility  varies  considerably,  though,  of  course, 
it  is  always  limited  by  the  length  of  the  renal  vessels. 

'Ziemssen's  Cyclopaedia. 
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The  peritoneum  may  be  sufficiently  loose  to  allow  the 
kidney  moving  behind  it  to  leave  its  natural  position  and 
fall  below  the  brim  of  the  pelvis,  or  as  far  forward  as  the 
anterior  abdominal  parietes,  or  across  to  the  opposite  side 
of  the  spinal  column. 

In  the  report  of  the  committee  of  the  Pathological 
Society  of  London,1  mention  is  made  of  a  case  in  which 
the  kidney  moved  under  the  peritoneum  through  a  space 
described  as  a  circle  with  a  diameter  of  eight  or  nine 
inches. 

Among  the  causes  for  movable  kidney  rapid  child-bear- 
ing comes  first.  It  is  not  difficult  to  perceive  how,  in  the 
forcible  contraction  of  the  diaphragm  during  vomiting 
and  parturition,  and  the  consequent  downward  pressure 
more  especially  exercised  on  the  liver  and  right  kidney,  we 
have  a  combination  of  conditions  favorable  to  the  develop- 
ment of  movable  kidney;  especially  if  the  woman  too 
early  resumes  the  erect  posture,  thus  giving  the  displaced 
organ  no  time  to  become  fixed. 

You  will  find  in  all  your  books  on  this  subject  that  the 
sudden  loss  of  intra-abdominal  pressure  after  delivery  is 
looked  upon  as  a  powerful  etiological  factor  in  displace- 
ments of  the  kidney,  and  to  this  loss  of  pressure  is  largely 
attributed  the  frequency  of  that  condition  in  child-bearing 
women.  This  is,  however,  a  fallacy.  If  the  kidney  has 
not  been  displaced  by  the  vomiting  of  pregnancy  and  the 
forcible  contraction  of  the  diaphragm  upon  the  liver  and 
kidney  during  the  labor,  you  may  rest  assured  that  the 
relaxed  abdominal  wall  after  delivery  will  not  drag  the 
organ  out  of  its  place.  The  notion  that  the  kidney  can 
be  thus  displaced  is  as  absurd  as  the  one  you  will  find 
repeated  in  so  many  of  your  books  on  the  treatment  of 

1  Path.  Soc.  Trans.,  vol.  xxvii. 


ANOMALIES  OF  POSITION.  21 

renal  colic, — viz.,  "  Give  hot  baths  and  opiates  to  relax 
the  ureter,  in  order  to  let  the  stone  pass  through."  The 
stone  is  forced  through  the  ureter  by  the  accumulation  of 
urine  behind  it. 

The  influence  of  vomiting  and  retching  in  displacing 
the  kidney  is  immediately  apparent.  A  few  days  since  I 
examined  a  man  (a  physician)  whose  right  kidney  is  very 
movable.  He  discovered  its  mobility  at  the  termination 
of  a  long  sea- voyage  which  had  involved  eighteen  days  of 
sea-sickness,  with  constant  vomiting  and  retching,  and  the 
emaciation  was  considerable.  The  emaciation  no  doubt 
assisted  the  vomiting  and  retching  in  displacing  the 
kidney. 

It  is  stated  that  movable  kidney  is  very  common  among 
child-bearing  women  of  the  poorer  classes  in  Austria, 
Poland,  and  Holstein.  Rapid  general  emaciation  and  ab- 
sorption of  the  peri-nephritic  fat  naturally  favor  mobility 
of  the  kidney.  Increased  weight,  either  from  a  tumor 
developed  in  the  kidney  or  from  stones  impacted  in  its 
pelvis  or  ureter,  may  tend  to  loosen  and  drag  it  down. 
The  congestion  of  the  kidney  which,  according  to  Becquet,1 
takes  place  at  every  menstrual  period,  may  also  be  an- 
etiological  factor.  This  opinion  is  shared  by  Roberts,  who 
states  that  in  a  case  under  his  observation  a  displaced  and 
movable  kidney  seemed  to  become  larger  and  more  sensi- 
tive to  the  touch  two  days  before  the  catamenia  appeared. 
It  may  have  been  the  woman  and  not  the  kidney  that 
became  more  sensitive.  In  a  case  observed  by  Dr. 
Ritchie  and  cited  by  Roberts,  who  was  afforded  an  op- 
portunity of  watching  the  condition  of  the  kidney  during 
two  menstrual  periods,  its  size  was  seen  to  be  increased 
by  quite  one-half,  and  it  was  much  more  sensitive  to  the 

1  Medical  Times  and  Gazette,  1887. 
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touch.  Enlargements  of  the  liver  force  the  right  kidney 
down,  thus  dissecting  up  the  areolar  tissue  which  fastened 
the  peritoneum  to  the  lumbar  muscles.  Heavy  lifting, 
especially  in  persons  with  loose  abdominal  walls,  is  liable 
to  start  the  kidney  from  its  bed ;  falls  are  often  the  cause, 
and  perhaps  in  some  cases  a  perinephritis.  In  one  case 
which  came  under  my  care  I  thought  it  possible  that  the 
constant  use  of  a  sewing-machine  had  caused  the  trouble, 
the  motion  of  the  muscles  separating  the  kidney  from  the 
peritoneum  and  allowi  ng  it  to  move  in  the  retro-peritoneal 
space. 

Some  three  weeks  ago  a  young  woman  came  to  consult 
me  about  a  cough  and  abdominal  pain.  She  was  slightly 
built,  thirty-three  years  of  age,  and  had  never  been  mar- 
ried. She  had  never  worked  on  the  sewing-machine,  and 
was  at  present  doing  very  light  work,  which,  however,  ne- 
cessitated her  being  on  her  feet  most  of  the  day.  Both  kid- 
neys were  movable, — the  right  very  much  more  so  than  the 
left.  The  abdominal  walls  were  very  thin  and  relaxed,  both 
kidneys  being  readily  felt.  The  right  kidney  would  move 
down  to  the  iliac  fossa  and  when  pressed  upon  would 
quickly  return  to  its  normal  position.  Its  lateral  motion 
was  also  considerable.  While  the  left  kidney  was  quite 
movable,  it  had  no  such  latitude  as  the  right.  The  patient 
had  been  well  up  to  ten  years  before,  when  she  weighed 
one  hundred  and  forty  pounds.  Her  present  weight  is 
one  hundred  pounds.  Ten  years  ago  she  had  an  attack 
of  gravel  on  the  right  side,  accompanied  by  severe  vomit- 
ing and  retching.  The  retching  and  emaciation,  with  a 
severe  cough,  are  undoubtedly  responsible  for  the  mobility 
of  the  kidneys.  Two  years  ago  a  physician  told  this 
patient  that  she  had  a  floating  right  kidney,  and  a  few 
months  ago  she  herself  discovered  the  mobility  of  the  left 
kidnev. 
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Floating  kidney,  the  third  variety,  depends  on  a  con- 
genital irregularity  of  the  disposition  of  the  peritoneum,  a 
fold  of  this  membrane  completely  enveloping  the  kidney 
so  as  to  form  a  mesonephron,  thus  allowing  the  organ  to 
float  about  in  the  abdominal  cavity  in  any  direction. 

This  anomaly,  to  which  the  distinctive  term  "floating" 
kidney  has  been  applied,  is  necessarily  associated  with  an 
elongation  of  the  renal  vessels.  An  intermediate  form, 
also  congenital,  has  been  found,  in  which  there  is  no  meso- 
nephron, nor  is  even  the  anterior  surface  of  the  kidney 
covered  by  peritoneum,  but,  owing  to  some  abnormal  ar- 
rangement associated  with  malposition  of  the  colon,  the 
kidney  is  left  unsupported  and  free  to  move  between  di- 
verging processes  of  the  peritoneum.  The  report  of  a  case 
of  this  kind,  by  Mr.  Durham,  will  be  found  in  Guy's 
Hospital  Reports  of  1860.  These  varieties  are  of  rare 
occurence. 

Diagnosis. — Any  movable  tumor  about  the  size  and 
shape  of  a  kidney  may  be  mistaken  for  a  floating  or 
movable  kidney.  It  is  necessary  to  bear  in  mind  that 
a  movable  kidney  may  be  misshapen,  and  larger  or 
smaller  than  normal.  A  kidney,  however,  that  weighs 
over  eight  or  ten  ounces  is  not  likely  to  be  very  movable. 

Omental  or  mesenteric  tumors  may  simulate  movable 
kidney,  wdiile  small  ovarian  tumors  are  less  likely  to 
do  so. 

Upon  physical  examination  one  might  mistake  scirrhus 
of  the  pylorus  for  movable  kidney.  The  history  of  the 
case,  however,  ought  to  guide  to  a  correct  diagnosis. 

I  once  found  a  uterine  fibroid  with  a  long  pedicle  that 
on  first  examination  I  took  for  a  floating  kidney.  On 
another  occasion  I  had  a  patient  with  a  very  movable 
tumor  about  the  size  and  shape  of  the  kidney.  It  was 
impossible  to  make  a  positive  diagnosis,  but  the  tumor 
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was  thought  to  be  a  floating  kidney  both  by  myself  and 
by  others  who  examined  it.  The  woman  had  borne  chil- 
dren. She  had  thin,  lax  abdominal  walls,  and  the  tumor 
could  be  plainly  felt.  She  finally  died  of  Bright's  disease 
and  chronic  diarrhoea.  At  the  autopsy  the  tumor  was 
found  to  be  composed  of  normal  hepatic  tissue  suspended 
from  the  liver  by  a  pedicle.  It  had  never  given  the 
patient  much  pain,  except  occasionally  from  the  pressure 
of  her  garments.  I  have  never  seen  nor  heard  of  any  other 
case  of  this  kind. 

Distended  gall-bladder  may  be  mistaken  for  movable 
kidney,  as  also  may  a  tumor  of  the  pancreas. 

After  all,  when  we  find  a  movable  tumor  in  the  upper 
part  of  the  abdomen,  about  the  size  and  shape  of  a  kidney, 
we  must  rely  largely  for  a  diagnosis  upon  the  extent  of 
its  mobility,  and  upon  our  ability  to  press  it  back  into 
the  normal  position  of  the  kidney,  where  it  is  likely  to 
remain  so  long  as  the  patient  continues  perfectly  quiet. 
This  cannot  be  done  with  a  floating  kidney,  or  with  an 
omental,  mesenteric,  uterine,  or  ovarian  tumor.  A  dis- 
tended gall-bladder  is  not  very  movable  downward,  and, 
besides,  usually  gives  one  the  feeling  of  a  cyst,  which 
ought  always  to  be  aspirated  with  a  fine  needle. 

Treatment. — In  the  majority  of  cases  of  movable  kidne}^ 
no  treatment  is  called  for.  If  physical  exercise  produces 
unpleasant  symptoms,  perfect  quietude  must  be  enforced. 
Functional  disorders  of  the  bowels  should  be  corrected, 
and  anaemia  or  loss  of  muscular  tone  should  be  dealt  with 
by  appropriate  remedies.  A  fat-making  diet  should  be 
prescribed,  with  the  view  of  increasing  the  natural  packing 
of  the  kidney.  Some  sort  of  truss-like  support,  such  as  an 
accurately-fitting  belt  or  a  pad,  especially  one  of  inflated 
rubber,  may  be  worn  with  benefit.  The  temporary 
support  given   by  a  gravid  uterus  has  been  known  to 
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diminish  the  mobility  of  the  kidney.  In  a  small  proportion 
of  cases  the  suffering  is  so  great,  however,  that  some  more 
radical  means  than  the  use  of  a  belt  or  pad  is  called  for.  Of 
the  two  operations  which  have  been  employed  in  such 
cases, — viz.,  nephrorrhaphy,  or  fixation  of  the  kidney  by 
sutures,  and  nephrectomy,  or  removal  of  the  kidney, — the 
former  should  be  chosen  when  practicable.  (See  chapter 
on  Surgery  of  the  Kidney.) 

SUMMARY   OF   ANOMALIES  OF   POSITION. 

FIXED. 

Congenital. — More  frequent  in  men  than  in  women ;  affects  by  preference 
the  left  kidney ;  associated  with  abnormal  arrangement  of  renal  vessels, 
ureter,  and  large  intestine ;  kidney  frequently  misshapen,  as  well  as  mis- 
placed; supra-renal  capsule  usually  in  its  natural  position,  though  occasion- 
ally accompanying  the  kidney. 

Acquired. — Results  from  pressure  by  a  tumor  or  an  enlarged  neighboring 
organ  ;  from  tight  lacing ;  from  a  sudden  blow  or  jar,  with  subsequent 
inflammatory  adhesions. 

MOVABLE. 

Acquired. — More  frequent  in  women  than  in  men ;  affects  by  preference  the 
right  kidney ;  results  from  emaciation,  rapid  child-bearing  and  too  early 
resumption  of  ordinary  duties,  tight  lacing,  vomiting,  etc. 

FLOATING. 
Congenital.  — Rare. 

II.— ANOMALIES  OF  FORM. 

Malformations  of  the  kidney  are  mostly  congenital. 
Occasionally,  however,  we  meet  with  acquired  cases,  the 
kidney  having  become  changed  in  outline  and  dimensions 
in  consequence  of  disease  of  the  organ  itself,  as  hydro- 
nephrosis, pyo-nephrosis,  cystic  enlargements,  cirrhosis, 
and  morbid  growths,  or  as  a  result  of  pressure  of  tumors  or 
morbid  enlargements  of  neighboring  viscera.  Misshapen 
kidneys  are  generally  also  misplaced.  The  more  or  less 
lobulated  kidney,  already  mentioned  (page  18),  is  not  un- 
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common,  or  the  organ  may  be  divided  into  two  or  three 
indistinct  irregular  portions  by  shallow  depressions  on  its 
surface.  Sometimes  one  kidney  is  found  to  be  two  or 
three  times  larger  than  its  fellow,  both  being  otherwise  per- 
fectly healthy ;  this  condition  probably  arises  from  deficient 
development  of  one  of  the  renal  arteries. 

The  variety  of  malformation  most  frequently  met  with 
is  the  so-called  horseshoe  kidney  (Fig.  3),  the  two  organs 


Fig. 


Horseshoe  kidney,  from  author's  collection  in  University  Museum  (natural  size). 

being  fused  into  one  by  means  of  an  intermediate  trans- 
verse portion,  usually  consisting  of  true  renal  secreting 
structure,  though  sometimes  merely  of  condensed  fibrous 
tissue,  which  connects  their  lower  ends  across  the  front 
of  the  vertebral  column  so  as  to  form  a  crescent  or  horse- 
shoe-shaped body,  with   the  concavity  directed  upward. 
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In  rare  instances  the  concavity  is  directed  downward,  the 
upper  ends  being  united,  or  the  connecting  bridge  may 
extend  from  the  hilurn  of  one  kidney  to  that  of  the  other. 
The  two  halves  of  ahorseshoe  kidney  are  usually  complete 
in  themselves,  having  each  a  distinct  pelvis  and  ureter. 
Most  frequently  the  ureters  descend  in  front  of  the  trans- 
verse portion,  when  this  unites  the  lower  ends  of  the  kid- 
neys; more  rarely  they  pass  behind  it.  In  a  few  exceed- 
ingly rare  cases  the  supernumerary  renal  parenchyma  is 
not  united  to  the  two  kidneys,  so  that  the  middle  piece 
constitutes  an  independent  kidney,  receiving  blood  from 
both  the  lateral  parts,,  but  possessing  also  independent 
vessels. 

There  are  a  few  cases  on  record  where  one  or  both 
kidneys  have  had  two  distinct  pelves.  In  most  instances 
these  have  been  found  to  unite  so  as  to  form  one  single 
ureter.  In  a  case  reported  by  Dr.  Evarts,  however,  both 
kidneys  were  furnished  with  two  distinct  pelves  and 
ureters  which  ended  separately  in  the  bladder,  all  four 
ureters  being  pervious. 

III.— ANOMALIES    OF    NUMBEE. 

Supernumerary  kidneys  with  separate  blood-vessels  and 
excretory  ducts  are  occasionally  met  with,  while  in  a  num- 
ber of  instances  only  a  single  kidney  has  been  found.  As 
long  as  this  remains  healthy  there  is  no  derangement 
of  the  urinary  function  ;  but  should  it  become  diseased  or 
its  excretory  duct  obstructed,  fatal  ursemia  will  rapidly 
supervene.  The  term  "  solitary  kidney"  is  sometimes 
applied  to  all  cases  in  which  there  is  only  one  renal  organ. 
Ordinarily,  however,  it  is  limited  to  fusion  of  the  two 
kidneys  into  one  mass,  entire  absence  of  one  kidney  being 
designated  as  "  unsymmetrical  kidney."  The  former  is 
always  congenital,  the  latter  usually  so,  except  where  one 
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kidney  has  been  removed  by  nephrectomy  or  destroyed 
by  disease.  Congenital  atrophy  or  rudimentary  kidney 
belongs  practically  to  the  same  class. 

Among  the  recorded  cases  of  solitary  kidney  we  find 
every  conceivable  variety  of  form  and  degree  of  fusion, 
from  the  ordinary  horseshoe  kidney  (ren  unguliformis), 
which  represents  the  lowest  grade  of  fusion,  to  the  com- 
pletely united  variety,  in  which  the  two  organs  form  a 
single  disk-like  mass  provided  with  a  double  or  single 
pelvis.  Dr.  Broesike,  of  Berlin,  reports1  a  case  of 
S-shaped  fusion  of  both  kidneys  (ren  sigmoideum),  consisting 
in  union  by  renal  tissue  between  the  lower  end  of  the  left 
kidney,  which  occupied  its  normal  position,  and  the  upper 
end  of  the  right,  which  lay  wholly  to  the  left  of  the  ver- 
tebral column,  with  its  hilum  directed  to  the  left  and  its 
convex  border  to  the  right.  On  the  anterior  surface  of 
this  double  kidney,  which  extended  from  between  the 
eleventh  and  twelfth  dorsal  vertebrae  to  the  middle  of  the 
last  lumbar,  the  line  of  union  between  the  two  organs  was 
indicated  by  an  oblique  furrow  running  downward  and 
outward  (to  the  left),  and  lodging  in  the  left  ureter,  the 
posterior  surface  being  perfectly  smooth  throughout.  A 
much-divided  renal  artery,  entering  at  the  hilum,  supplied 
the  upper,  or  left,  kidney,  while  the  lower,  or  right,  re- 
ceived two  distinct  arterial  trunks,  one  arising  from  the 
aorta  just  above  its  bifurcation  and  entering  the  convex 
border  of  the  kidney ;  the  other,  a  branch  of  the  left  com- 
mon iliac,  terminating  near  the  lower  border  of  the  hilum. 

In  unsymmetrical  kidney,  or  congenital  absence  of  one 
organ,  the  renal  vessels  as  well  as  the  ureter  are  likewise 
wanting.  Where  these  exist,  the  case  may  be  presumed 
to  be  one  of  atrophy,  congenital  or  acquired.     When  the 

1  Virchow's  Archiv,  Nov.  1884. 
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only  existing  kidney  has  two  ureters  and  a  double  set  of 
blood-vessels,  it  may  be  regarded  as  solitary. 

A  single  kidney,  of  whichever  variety,  is  in  the  majority 
of  instances,  but  not  always,  hypertrophied,  and  may 
attain  an  enormous  size,  weighing  several  pounds.  It  is 
frequently  misplaced  and  more  or  less  abnormal  in  form. 
It  should  be  remembered  that  anomalies  of  the  kidney  are 
often  associated  with  some  defect  of  the  generative  organs, 
and,  where  the  latter  exists,  the  utmost  caution  should 
be  exercised  where  nephrectomy  is  contemplated,  lest  an 
only  kidney  be  removed  and  the  patient  be  left  without 
any  renal  organ. 

Absence  of  both  kidneys,  as  well  as  of  the  ureters  and 
bladder,  has  often  been  found  in  still-born  children,  espe- 
cially in  acephalous  monsters.  M.  Moulon,  of  Trieste,1  has 
recorded  the  case  of  a  girl  who  died  at  the  age  of  fourteen 
of  chronic  gastro-enteritis,  in  whom  neither  kidneys  nor 
ureters  Avere  found.  The  bladder  was  also  wanting ;  and 
the  umbilicus,  from  which  there  had,  since  birth,  been  a 
continual  discharge  of  a  urine-like  liquid,  was  situated 
where  the  mons  Veneris  usually  is,  the  symphysis  pubis 
being  replaced  by  a  wide  gap  covered  only  by  the  skin. 
The  external  genitals  were  very  defective,  and  the  anus, 
which  was  inordinately  large,  opened  where  the  vaginal 
orifice  should  have  been ;  but  the  uterus,  ovaries,  and 
Fallopian  tubes  were  perfect.  M.  Moulon  concluded  that 
the  blood  in  this  case  gave  up  to  the  liver  those  constitu- 
ents which  go  to  form  the  urine,  and  that  they  were  con- 
veyed by  the  umbilical  vein  to  the  umbilicus,  and  there 
excreted.  The  liver  was  gangrenous,  as  were  also  the 
intestines  in  spots  throughout  their  extent.  The  pancreas 
was  converted  into  a  sac  of  pus,  and  the  great  omentum 
was  in  part  destroyed. 

1  Archives  Generates  de  Medecine,  tome  xvii.  p.  424. 
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CHAPTER    I. 

NEPHRALGIA. 


Nephralgia,  or  neuralgia  of  the  kidney,  is  a  name 
applied  in  a  general  way  to  pain  in  the  kidney. 

Etiology. — By  far  the  most  frequent  causes  of  nephral- 
gia are  renal  calculi,  either  large  calculi  in  the  pelvis  or 
smaller  ones  in  the  uriniferous  tubules. 

The  next  most  frequent  causes  of  pain  are  new  growths 
in  the  kidney, — cancer,  cystic  diseases,  etc.  We  find  that 
gouty  kidney  is  subject  to  frequent  nephralgias,  as  are  also 
the  kidneys  of  those  addicted  to  alcoholism :  that  of  the 
former  may  be  due  to  the  contracted  condition  of  the 
kidney  or  to  irritation  caused  by  deposits  of  crystals  of 
urate  of  sodium,  which  are  found  in  great  numbers  in  the 
intertubular  spaces.  In  the  latter  case  the  pain  may  be 
due  either  to  the  irritating  quality  of  the  urine  or  to  the 
hypersemic  condition  of  the  kidney.  "We  have  already 
observed,  in  studying  the  anatomy  of  the  kidney,  that, 
from  the  arrangement  of  its  nerve-supply,  a  distended 
condition  of  the  blood-vessels,  either  active  or  passive,  must 
necessarily  produce  pain. 

A  movable  or  floating  kidney  often  gives  rise  to  pain. 

Symptoms. — Pain  is  the  pathognomonic  symptom  of 
nephralgia ;  that  is,  pain  of  a  sharp,  severe,  lancinating 
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nature.  Pain  of  a  dull,  heavy,  aching  character  is  not 
called  nephralgia.  The  pain  often  follows  the  line  of  the 
ureter  to  the  groin,  at  times  producing  pain  in  the  testicle 
or  in  the  head  of  the  penis,  or  extending  partially  around 
the  body.  This  is  particularly  the  case  with  the  intem- 
perate, who,  during  or  following  the  attack,  experience 
frequent  and  painful  micturition,  the  urine  being  high- 
colored  and  turbid.  In  the  intemperate  the  nephralgia  is 
occasionally  accompanied  by  hemorrhage,  even  where 
there  is  neither  stone,  gout,  cancer,  nor  tuberculosis.  In 
this  class  of  cases,  however,  we  are  apt  to  find  albumen. 
I  may  add  that  nephralgia  is  often  accompanied  by  severe 
vomiting  or  retching. 

Diagnosis. — In  making  a  diagnosis  it  is  necessary  to 
remember  that  pain  in  the  right  kidney  might  be  mis- 
taken for  heptalgia,  or  passage  of  gall-stone,  for  the  severe 
pain  of  obstruction  of  the  ascending  colon,  or  even  for 
pain  in  the  appendix.  Nephralgia  on  the  left  side  is  not 
so  apt  to  be  mistaken. 

For  the  diagnosis  of  the  different  conditions  that  give 
rise  to  nephralgia,  we  shall  find  a  detailed  account  of  the 
symptoms  under  their  respective  headings,  as  stone, 
tuberculosis,  etc. 

Treatment. — The  indication  for  treatment  is  to  relieve 
the  pain.  Heat  is  sometimes  efficacious.  Morphine 
should  be  administered  hypodermically,  that  being  the 
best  way  to  administer  this  analgesic  in  nephralgia,  as  we 
have  seen  that  the  pain  is  apt  to  cause  excessive  vomiting ; 
or,  where  a  syringe  is  not  at  hand,  morphine  or  opium 
may  be  given  by  the  rectum  in  the  form  of  injection  or 
suppository.  The  desired  relief  may  be  obtained  by  the 
inhalation  of  chloroform  or  ether.  Further  indications 
for  treatment  will  be  found  under  the  headings  of  the 
diseases  of  which  nephralgia  forms  a  prominent  symptom. 
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CHAPTER    II. 

HYPEREMIA — CONGESTION    OF   THE    KIDNEYS. 

Renal  hyperemia  may  be  active  or  passive. 

Etiology — Active. — In  taking  up  the  subject  of  hyper- 
emia, let  me  again  impress  upon  you  the  importance  of  a 
thorough  understanding  of  the  circulation  in  the  kidney. 
(See  chapter  on  Anatomy.)  ~No  doubt  the  large  size  of 
the  renal  artery  facilitates  hyperemia  where  there  is  over- 
action  of  the  heart  from  hypertrophy  of  the  organ  or  from 
over-stimulation  by  such  drugs  as  digitalis ;  but  many  drugs, 
such  as  turpentine,  cantharides,  copaiba,  cubebs,  and  car- 
bolic acid,  may  cause  hyperemia,  acting,  however,  by 
direct  irritation  or  stimulation  of  the  kidney  itself. 

It  may  be  produced  by  injuries,  renal  calculi,  or  con- 
cretions in  the  tubules,  and  not  infrequently  it  accom- 
panies the  acute  infectious  diseases.  Of  the  acute  infectious 
diseases,  scarlatina,  cholera,  and  diphtheria  most  frequently 
produce  hyperemia.  Exposure  of  the  body  to  sudden 
changes  of  temperature  is  another  cause  of  renal  hyper- 
emia ;  and  I  may  remind  you  that  this  condition  always 
precedes  acute  inflammations  of  the  kidney. 

Pressure  upon  the  abdominal  aorta  below  the  renal  axis 
must,  of  course,  produce  increased  blood-pressure  in  the 
kidneys,  and  consequent  hyperemia. 

Passive. — Passive  hyperemia  is  caused  by  such  tumors 
in  the  abdominal  cavity  as  may  press  upon  or  interfere 
with  the  inferior  vena  cava  above  the  entrance  of  the 
renal  veins, — aneurism,  cancer,  etc. 

Diseases  of  the  renal  veins  may  obstruct  the  circulation 
and  produce  passive  hyperemia ;  and  diseases  of  the  right 
side  of  the  heart,  such  as  fatty  degeneration  and  dilatation 
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or  mitral  regurgitation,  which  produce  obstruction  of  the 
pulmonary  circulation,  will  bring  about  the  same  result. 

So  also  may  any  organic  disease  of  the  lungs  which 
obstructs  the  right  heart,  as  fibrous  phthisis,  excessive 
pleuritic  adhesions,  emphysema,  chronic  bronchitis,  etc. 

Symptoms — Active. — The  patient  will  complain  of  aching 
pains  about  the  loins,  sometimes  extending  along  the 
course  of  the  ureters,  or  radiating  to  the  hips.  There 
is  usually  tenderness  on  pressure,  and  not  infrequently 
nausea,  and  perhaps  vomiting,  accompanied  or  not  by 
headache. 

~No  doubt  the  increased  quantity  of  urine  that  is  usually 
present  in  gouty  kidney  is  owing  to  the  high  pressure 
from  the  hypertrophied  heart.  On  the  other  hand,  we  not 
infrequently  find  blood  in  the  urine  where  there  is  active 
hyperemia,  particularly  in  that  of  acute  nephritis,  in  the 
hyperemia  of  the  intemperate,  and  in  that  following 
injury. 

Passive. — In  this  condition,  aside  from  the  symptoms 
of  the  lesion  which  causes  the  hyperemia,  there  will  be 
a  diminished  excretion  of  urine,  which  will  be  porter- 
colored,  owing  to  the  presence  of  disintegrated  blood,  and 
will  contain  some  albumen  and  casts. 

Care  must  be  taken  not  to  mistake  this  for  the  urine  of 
acute  Bright's  disease.  An  examination  of  the  heart  may 
reveal  the  cause  of  the  passive  congestion  or  renal  obstruc- 
tion. The  heart  will  be,  perhaps,  in  a  state  of  fatty  de- 
generation ;  or  there  may  be  dilatation  of  the  right  heart 
from  organic  disease  of  the  lungs,  or  a  severe  mitral  re- 
gurgitation may  be  producing  the  pulmonary  obstruction. 

In  these  conditions  of  the  heart,  not  only  the  kidneys, 
but  also  the  liver  and  the  portal  circulation  surfer  from 
the  passive  congestion ;  and  it  is  this  fact  that  enables  us 
to  differentiate  between  passive  and  active  congestion,  as 
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well  as  to  distinguish  the  albumen  of  passive  congestion 
from  that  of  acute  Bright's  disease. 

Pathology — Active. — In  active  hyperemia  the  morbid 
process  lies  mainly  in  the  renal  arteries  and  the  arteries  of 
the  Malpighian  tufts.  The  kidneys  are  large,  moist,  and 
of  a  dark  red  color.  The  capsule  strips  easily.  On  sec- 
tion the  Malpighian  bodies  are  recognized  as  dark-red 
points  that  dot  the  surface. 

Passive. — In  passive  hyperemia,  which  has  its  seat  in 
the  veins,  the  kidneys  in  the  early  stages  may  be  enlarged, 
but  later  will  be  of  normal  or  diminished  size.  The 
whole  organ  is  firm,  with  an  elastic  or  tough  feeling,  and 
is  of  a  slaty-blue  color.  The  capsule  is  easily  removed. 
On  section,  the  Malpighian  bodies  are  seen  to  be  promi- 
nent, but  the  most  marked  changes  are  in  the  medulla, 
the  bases  of  the  pyramids  showing  marked  congestion, 
and  the  deeply-congested  vessels  shining  out  very  promi- 
nently between  the  bundles  of  uriniferous  tubules,  giving 
the  tissue  a  striated  appearance. 

In  old-standing  cases,  irregular  pale  patches  make  their 
appearance,  and  the  organ  may  feel  almost  fibroid. 

Prognosis. — In  active  hyperemia,  the  prognosis  depends 
on  the  exciting  cause ;  when  this  is  functional  the  hyper- 
emia is  simply  transitory. 

In  passive  hyperemia  we  must  judge  of  the  prognosis 
by  a  consideration  of  the  disease  which  produces  the 
obstruction. 

Treatment — Active. — In  treating  active  hyperemia  the 
indication  is  to  remove  the  cause,  if  possible.  Where  it 
depends  upon  hypertrophy  of  the  heart,  for  instance,  we 
must  modify  the  heart's  action.  When  it  accompanies  the 
acute  infectious  diseases  there  is  no  special  indication  for 
treatment.  Where  injury  is  the  cause,  absolute  quiet  and 
rest  will  be  necessary,  with  cold,   cupping,  or  perhaps 
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leeches,  applied  to  the  back.  Give  something  to  allay 
the  pain,  avoid  stimulants,  and  confine  the  patienl  strictly 
to  a  non-nitrogenous  diet.     I  am  in  the  habit  of  keeping 

my  patients  on  thin  rice  gruel. 

Passive. — In  cases  which  depend  on  dilatation  of  the 
right  side  of  the  heart  or  on  fatty  degeneration,  the  patient 
usually  requires  both  alcoholic  and  heart  stimulants  ;  that 
is,  it  is  the  heart  that  requires  treatment,  rather  than  the 
kidneys ;  at  the  same  time,  the  portal  circulation,  having 
also  experienced  the  passive  congestion,  should  be  unloaded 
by  a  saline  cathartic.  Where  the  passive  congestion  is 
produced  by  tumors,  aneurism,  etc.,  it  is  entirely  a  matter 
of  dealing  with  the  cause,  which  we  may  or  may  not  be 
able  to  remove. 

Among  heart  stimulants  we  have  the  choice  of  digi- 
talis, convallaria,  strophanthus,  caffeine,  nitro-glycerin,  etc. 
Many  patients  when  once  relieved  by  stimulants  will  be 
greatly  benefited  by  a  systematic  course  of  heart  tonics, 
the  best  of  which  in  my  hands  has  been  strychnine,  given 
with  phosphoric  acid  to  older  patients  and  with  iron  to  the 
younger.  I  usually  begin  a  course  of  strychnine  with 
doses  of  from  one-fiftieth  to  one-sixtieth  of  a  grain,  increas- 
ing to  one-thirtieth  or  one-twenty-fifth  of  a  grain.  Occa- 
sionally, however,  it  produces  headache  :  in  this  case  qui- 
nine will  be  found  to  be  a  good  substitute.  I  have  also 
found  patients  who  took  mix  vomica  and  phosphoric  acid 
with  benefit,  in  whom  strychnine  produced  headache. 

As  the  amount  of  urine  secreted  depends  chiefly  upon 
the  degree  of  pressure  within  the  vessels  of  the  glomerule, 
its  secretion  necessarily  becomes  more  profuse  in  that  form 
of  renal  hyperemia  which  involves  the  arterial  system  of 
the  kidney,  including  the  vessels  of  the  Malpighian  tuft. 
In  such  cases  the  pressure  in  the  glomerule  is  hardly  ever 
sufficient  to  occasion  transudation  of  albumen,  or  to  rup- 
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ture  the  vessels  and  cause  extravasation  of  blood  into  the 
Malpighian  corpuscles. 

A  very  different  train  of  symptoms  follows  upon  a  mod- 
erate degree  of  obstructive  engorgement.  In  almost  every 
case  of  obstruction  of  the  veins  of  the  kidney,  the  degree 
of  tension  within  its  arteries  is  very  small,  and  there  is  a 
diminution  instead  of  an  increase  in  the  secretion  of  urine. 
On  the  other  hand,  the  strain  upon  the  capillaries  becomes 
exceedingly  severe,  since  they  cannot  discharge  their  con- 
tents into  the  already  overloaded  veins  until  the  pressure 
within  them  exceeds  that  in  the  veins.  Hence,  not  only 
does  the  plasma  of  the  blood  escape  from  them  into  the 
tubules,  so  that  the  scanty,  concentrated,  dark-colored 
urine  contains  albumen  casts,  but  the  delicate  walls  of  the 
capillaries  give  way  before  the  strain,  so  that  the  urine  is 
also  full  of  blood-corpuscles.1 


CHAPTER  III. 

HEMATURIA. 

Hematuria  is  the  term  employed  to  denote  the  presence 
in  the  urine  of  blood  derived  from  any  part  of  the  urinary 
tract, — whether  from  the  kidneys  (nephrorrhagia),  the 
ureters  (uretorrhagia),  the  bladder  (cystorrhagia),  or  the 
urethra  (urethrorrhagia). 

Etiology. — We  not  infrequently  find  hematuria  in  hy- 
peremia, either  active  or  passive,  as  well  as  in  cases  of  con- 
tusions, wounds,  and  other  injuries  of  the  kidneys.  Heavy 
lifting  or  over-exertion  sometimes  produces  hemorrhage. 
Renal  calculus  is   one  of  the  most  common  sources  of 

1  Niemeyer. 


HEMATURIA.  37 

hematuria.  In  gouty  patients  with  diseased  arteries,  this 
condition  occasionally  arises.  It  is  not  frequent  in  the 
course  of  tubular  nephritis,  except  in  initial  active  hyper- 
emia, or  in  patients  addicted  to  the  excessive  use  of  alcohol. 
Tuberculosis,  tumors,  and  cancer  of  the  kidney  cause 
destruction  of  tissue  and  hemorrhage. 

Of  the  blood  glandular  diseases  and  diseases  of  nutrition, 
purpura  hemorrhagica  and  scurvy  are  the  most  apt  to  be 
accompanied  by  hematuria.  I  have  had  several  cases  of 
hematuria  during  the  congestive  stage  of  malarial  fever, 
and  have  seen  malignant  attacks  of  an  acute  infectious  dis- 
ease produce  it.  Nor  must  we  overlook  the  facts  that 
hematuria  may  be  vicarious,  and  that  syphilitic  patients 
may  be  the  subjects  of  hemorrhage  from  the  urinary  tract, 
as  well  as  from  any  other  mucous  membrane.     . 

Pathology. — The  pathological  condition  of  the  kidney 
which  is  the  subject  of  hematuria  varies  with  the  etiology. 
That  resulting  from  renal  calculus  may  be  either  from 
hyperemia  of  the  kidney  produced  by  the  presence  of  the 
stone,  or  from  subsequent  ulceration  of  the  mucous  mem- 
brane of  the  pelvis.  Hematuria  from  injury  is  the  result 
either  of  ruptured  blood-vessels  or  of  hyperemia.  The 
hemorrhage  from  gout  is  usually  dependent  on  a  diseased 
condition  of  the  blood-vessels  and  hyperemia,  while  that 
from  purpura  hemorrhagica,  scorbutus,  and  the  blood 
glandular  diseases  is  generally  due  to  the  pathological 
condition  of  the  blood,  although  it  may  depend  upon  an 
abnormal  state  of  the  blood-vessels  as  well.  The  hema- 
turia of  renal  tuberculosis  is  due  to  ulceration,  while  that 
from  cancer  or  other  tumors  is  likely  to  be  from  hyper- 
emia in  the  neighborhood  of  the  neoplasms.  The  so- 
called  endemic  hematuria  is  the  result  of  the  hyperemia 
produced  in  the  mucous  membrane  by  the  presence  of 
parasites. 
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Symptoms. — The  pathognomonic  symptom  is,  of  course, 
blood  in  the  urine,  which  may  be  of  a  dark,  smoky  color, 
the  blood  beino;  disintegrated.  At  other  times  the  blood 
imparts  to  the  urine  a  fresh  red  color,  or  it  may  be  voided 
in  clots.  By  careful  observation  and  examination  of  the 
urine  we  learn  whence  the  hemorrhage  comes.  If  the 
urine  is  alkaline,  the  hemorrhage  is  probably  from  the 
bladder,  and  the  blood-corpuscles  will  soon  become  disin- 
tegrated ;  if  it  is  acid,  the  corpuscles  remain  distinct  and 
the  hemorrhage  is  probably  from  the  kidney.  If  the 
blood  comes  from  the  kidney,  it  will  be  completely 
mixed  with  the  urine,  unless  the  hemorrhage  is  excessive, 
which  is  seldom  the  case  except  where  it  is  traumatic. 
If  the  urine  contains  clots  or  streaks  of  blood,  the  bladder 
is  the  seat  of  the  trouble.  If  the  blood  is  almost  pure  and 
is  passed  just  in  advance  of  the  urine,  we  must  look  to  the 
urethra ;  if  it  follows  the  urine,  the  base  of  the  bladder  is 
its  most  probable  source. 

Dark,  smoky,  porter-looking  urine,  of  a  high  specific 
gravity,  containing  disintegrated  blood-corpuscles  and 
albumen,  is  the  characteristic  urine  in  hemorrhage  from 
passive  congestion  of  the  kidney.  In  such  cases  investi- 
gate the  kidney  itself.  It  may  be  enlarged.  There  may 
be  tubercular  trouble  or  cancer.  Is  the  patient  gouty? 
Gouty  patients  may  have  hypertrophy  of  the  heart,  and 
frequently  degeneration  of  arteries,  with  consequent 
hemorrhage,  the  result  of  high  blood-pressure  and  arterial 
rupture.  In  cases  where  there  is  any  doubt,  the  micro- 
scope will  determine  the  presence  of  blood-corpuscles  in 
the  urine. 

"When  the  blood  comes  from  the  kidney,  besides  being 
well  mixed  with  the  urine,  the  patient  generally  complains 
of  uneasiness,  heat,  and  dull  pain  about  the  back,  while 
occasionally  the  blood,  by  distending  the  pelvis  or  ureter, 
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gives  rise  to  severe  pain  (nephralgia)  simulating  an  attack 
of  gravel.  If  with  the  well-mixed  deposit  of  blood  we 
find  casts,  there  can  be  little  doubt  that  the  hemorrhage 
is  renal. 

Prognosis. — The  prognosis  must  depend  entirely  upon 
the  etiology  of  the  hemorrhage.  In  cases  of  injury  the 
prognosis  is  generally  fairly  good,  unless  the  kidney  is 
disorganized  or  other  injuries  have  been  received  of  a 
serious  nature.  In  cancerous  kidney  the  only  hope  of 
recovery  lies  in  the  early  removal  of  the  organ,  while 
tubercular  kidney  is  generally  complicated  with  tuber- 
culosis of  other  organs,  the  bladder,  testicles,  or  lungs. 
In  hematuria  from  gouty  kidney  there  is  seldom  danger 
from  mere  loss  of  blood.  The  prognosis  in  these  cases 
must  depend  on  the  condition  of  other  organs,  the  blood- 
vessels particularly,  as  many  of  these  patients  die  from 
apoplexy.  Hemorrhage  caused  by  a  calculus  is  not  likely 
to  be  serious,  and  the  prognosis,  as  far  as  the  hemorrhage 
is  concerned,  is  good.  Serious  results,  however,  may  be 
produced  upon  the  kidney. 

Treatment. — In  the  treatment  of  hematuria  we  must 
be  governed  in  a  measure  by  the  etiology.  Absolute  rest, 
however,  and  the  strictest  attention  to  diet,  apply  equally 
to  every  case.  You  will  find  that  many  insist  upon  milk 
diet.  I  have,  however,  found  that  thin  rice  gruel — that 
is,  rice-water  made  from  ground  rice — answers  the  best 
purpose,  and  I  would  strongly  advise  you  to  try  it.  It  is 
prepared  by  boiling  for  half  an  hour  a  teaspoonful  of  rice 
flour  in  a  half-pint  of  water,  with  a  little  salt  added.  In 
cases  where  hemorrhage  is  the  result  of  injury,  it  may 
often  be  well  to  apply  leeches,  or  cups,  wet  or  dry,  over 
the  back,  while  ice  applied  over  the  region  of  the  kidney 
may  be  found  efficacious  in  any  case. 

Medicines. — A  great  variety  of  astringents  and  hemo- 
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statics  are  used.  Sometimes  the  hemorrhage  is  accom- 
panied by  pain,  and  will  require  opiates  in  combination 
with  astringents.  Under  these  circumstances  you  will 
find  that  one  grain  of  acetate  of  lead  and  from  two  to  five 
grains  of  Dover's  powder  every  two  hours  will  answer 
admirably. 

Of  the  astringents,  where  no  opiate  is  required,  gallic 
acid  in  ten-grain  doses  every  two  hours  will  usually  meet 
the  indication.  In  the  administration  of  gallic  acid  it  is 
necessary  to  give  it  at  short  intervals,  at  least  every  two 
hours,  in  order  to  keep  up  its  effect,  as  it  is  readily 
absorbed  and  quickly  eliminated.  A  very  nice  prep- 
aration is  the  compound  syrup  of  gallic  acid,  an  old 
Edinburgh  dispensary  formula,  which  can  be  combined 
with  a  little  laudanum  when  there  is  pain.  Tincture  of 
cannabis  indica,  from  five  to  ten  minims,  repeated  every 
two  or  three  hours,  I  sometimes  use  successfully. 

Turpentine,  given  in  emulsion  with  powdered  acacia 
and  cinnamon-water,  in  ten-drop  doses  every  two  hours, 
often  does  well  in  gouty  cases. 

Of  the  ferruginous  preparations,  I  have  found  the 
ammonio-sulphate  of  iron — the  alum  iron  of  the  druggists 
— the  very  best  preparation,  given  in  about  ten-grain 
doses,  well  diluted  in  water,  every  two  hours. 

Fluid  extract  of  ergot,  alone  or  combined  with  tannic 
acid,  or  ergotine  given  hypodermically,  sometimes  stops 
the  hemorrhage  where  all  other  remedies  fail. 

I  would  have  you  remember  that  for  the  treatment 
of  hematuria  depending  upon  passive  congestion  of  the 
kidneys,  especially  that  form  which  you  are  most  likely 
to  meet,  namely,  that  resulting  from  disease  of  the  heart, 
astringents  are  not  indicated.  In  these  cases  the  liver 
and  other  abdominal  organs  are  equally  in  a  state  of 
passive  congestion.     The  indications,  therefore,  for  treat- 
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ment  are  an  active  saline  cathartic  to  unload  the  portal 
circulation  and  deplete  the  congested  abdominal  organs, 
and  the  free  administration  of  cardiac  stimulants,  digitalis, 
strychnine,  and  alcohol.  Under  this  treatment  the 
hemorrhage  will  cease,  as  will  also  the  albumen. 

Strongylus  gigas  is  a  parasite  which  is  seldom  found  in 
the  kidneys  and  urinary  passages  of  man,  but  which  often 
occurs  in  lower  animals.  It  is  barely  possible  that  it 
might  produce  hematuria. 


CHAPTER    IV. 

ENDEMIC    HEMATURIA. 

Endemic  or  Parasitic  Hematuria  occurs  endemically  in 
many  hot  countries,  and  is  caused  by  a  parasite  embedded 
in  the  small  veins  of  the  mucous  membrane  of  the  pelvis, 
the  kidney,  the  ureter,  and  the  bladder. 

History. — The  endemic  nature  of  this  form  of  hsema- 
turia  was  first  established  in  1812  by  Chapotin,  in  the  Isle 
of  France.  Dr.  Bilharz,  while  studying  the  diseases  of 
Egypt,  first  discovered  the  entozoon  that  produced  the 
mischief.  Subsequently  Dr.  John  Healey,  while  studying 
the  diseases  of  the  Cape  of  Good  Hope,  established  beyond 
a  doubt  that  the  endemic  hematuria  of  hot  climates  is 
caused  by  a  parasite.  Besides  Egypt  and  the  Cape  of 
Good  Hope,  this  hemorrhage  is  indigenous  to  Brazil  and 
the  Mauritius.  Bilharz  named  the  parasite  Distoma 
Haematobium;  Dresing  named  it  Gynoecophorus  Hoema- 
tobius  ;  Cobbold,  however,  named  it  for  the  discoverer, — 
viz.,  Bilharzia  Haematobium.  The  last  is  the  name  gener- 
ally used. 

It  is  a  white,  elongated,  soft-skinned,  bisexual  entozoon, 

4* 
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three  or  four  lines  in  length,  and  belongs  to  the  trematode 
order  of  worms.  The  body  of  the  male  is  comparatively 
thick  and  short,  and  is  provided  on  its  ventral  aspect  with 
a  furrowed  canal  (canalis  gyncecophorus)  for  the  reception 
of  the  longer,  delicate,  filiform  female  during  congress. 
The  ovisac  dehisces  longitudinally;  the  eggs  are  about 
one  one-hundred-and-seventy-sixth  of  an  inch  long,  and 
are  oval,  with  an  anterior  terminal  spiny  projection. 
The  newly-escaped  embryo  is  ilask-shapecl  and  covered 
with  cilia,  by  the  aid  of  which  it  moves  rapidly  about. 

Etiology. — It  is  now  beyond  question  that  the  hsema- 
turia  is  caused  by  the  presence  of  the  Bilharzia  Haematobium 
in  the  small  veins  of  the  mucous  membrane.  It  is  not, 
however,  clearly  understood  how  it  finds  its  lodgement 
there.  It  probably  enters  the  body  in  various  ways, — 
being  taken  into  the  stomach  with  the  water,  vegetables, 
or  mollusca.  It  has  been  suggested  that  the  ova  may 
attach  themselves  to  the  skin  of  persons  bathing,  and 
thence  find  their  way  into  the  tissues.  Most  of  the  cases 
occur  between  the  ages  of  five  and  twenty-five  years,  more 
males  being  attacked  than  females. 

Pathology. — The  parasite  is  not  always  confined  to  the 
mucous  membrane  of  the  urinary  tract.  It  has  been  found 
in  the  portal  veins,  in  the  liver,  and  in  the  veins  of  the 
alimentary  canal,  where  it  causes  hemorrhage,  diarrhoea, 
or  dysentery.  When  embedded  in  the  mucous  veins  of 
the  alimentary  canal  it  does  not,  as  a  rule,  produce  so 
much  disturbance  and  disorganization  as  it  does  when 
present  in  the  mucous  membrane  of  the  bladder,  where  it 
is  found  more  frequently  than  in  the  pelvis  of  the  kidney 
or  the  ureter.  When  the  parasites  are  deposited  in  great 
numbers,  they  thicken  the  mucous  membrane,  and  in  this 
way  sometimes  cause  obstruction  in  the  ureters. 

Parasitic  ova  have  been  found  to  form  the  nucleus  of 
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a  stone,  both  in  the  pelvis  of  the  kidney  and  in  the 
bladder. 

Symptoms. — The  pathognomonic  symptom  is  blood  in 
the  urine,  intimately  mixed  when  it  comes  from  the 
kidney,  and  in  clots  or  following  the  urine  when  it  comes 
from  the  bladder.  Exercise  increases  the  quantity  of 
blood,  though  the  amount  of  urine  is  not  likely  to  be 
affected.  There  is  little  or  no  pain,  except  as  the  result 
of  violent  exercise.  If  long  continued,  anaemia  must 
result. 

Prognosis. — Very  few  deaths  can  be  traced  directly  tc 
the  effects  of  the  hemorrhage,  and  children  seem  to  out- 
grow the  hemorrhagic  tendency. 

Treatment. — Dr.  Healey  established  the  fact  that  it  is 
useless  to  give  the  ordinary  astringents  employed  in  other 
forms  of  hematuria,  but  that  the  parasites  or  ova  in  the 
pelvis  of  the  kidney  can  be  destroyed  by  turpentine  and 
oil  of  male  fern. 

For  their  removal  from  the  bladder  he  found  nothing 
to  equal  injections  of  a  solution  of  iodide  of  potassium 
containing  about  five  grains  to  the  ounce  of  water. 


CHAPTER    V. 

HiEMATINURIA —  SPURIOUS    OR    FALSE    HEMATURIA  —  HEMO- 
GLOBINURIA. 

Hematinuria  is  a  paroxysmal  disease  or  condition  char- 
acterized by  the  passage  of  bloody-looking  urine,  almost 
black  or  porter-colored,  and  containing  albumen,  but  no 
casts  or  blood-corpuscles. 

Etiology. — "We  know  little  of  the  etiology  of  this  dis- 
ease.    It  occurs  almost  exclusively  in  males,  and  usually 
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between  the  ages  of  twenty  and  forty.  Very  few  cases 
occur  at  any  age  before  twenty  or  after  forty.  Some  au- 
thors tell  us  that  it  is  produced  by  cold,  as  the  paroxysms 
are  usually  preceded  by  cold  and  recurrent  chills.  The 
cold  and  chills,  however,  are  probably  the  result  of  the 
condition  of  the  blood,  and  not  its  cause. 

Hsematinuria  is  sometimes  caused  by  a  septic  condition 
induced  by  the  inhalation  of  certain  gases,  especially 
arseniuretted  hydrogen,  and  is  likely  to  be  present  in 
blood  glandular  diseases. 

Pathology. — The  discoloration  of  the  urine  is  caused 
by  the  disintegration  of  the  blood-corpuscles  setting  free 
the  haemoglobin  or  coloring-matter  of  the  blood.  Under 
ordinary  circumstances  the  hsematin  of  the  blood  becomes 
the  pigment  of  the  urine,  but  in  hsematinuria  the  disin- 
tegration takes  place  too  rapidly  and  the  hsematin  is  in 
excess.  It  is  barely  possible  that  the  coloring-matter  of 
the  corpuscles  may  escape  without  corpuscular  disintegra- 
tion. So  little  is  known  of  the  pathology  of  the  disease 
that  it  is  difficult  to  decide  whether  it  is  purely  a  disease 
of  the  blood,  a  disease  of  nutrition,  or  a  blood  glandular 
disease.  The  only  case  that  I  recollect  having  had  under 
my  charge  was  the  subject  of  chronic  malaria  with  en- 
largement of  the  liver  and  spleen. 

Symptoms. — Attacks  are  usually  paroxysmal,  weeks  or 
even  months  elapsing  between  them.  The  passage  of  the 
black  urine  is  preceded  by  a  chill,  depression  of  the  ner- 
vous system,  and  pain  about  the  loins.  The  urine  always 
contains  albumen,  but  neither  casts  nor  blood-corpuscles. 
That  voided  during  the  night  is  generally  free  from  the 
abnormal  color ;  that  passed  during  the  day,  for  perhaps 
several  days,  will  be  of  the  color  peculiar  to  the  diseased 
condition.  Patients  are  generally  cachectic,  and  often 
suffer  from  chronic  malaria. 
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Prognosis. — The  prognosis  is  generally  good  so  far  as 
the  paroxysm  is  concerned,  and  otherwise  is  governed 
entirely  by  the  condition  of  the  patient, — that  is,  whether 
he  is  suffering  from  organic  disease  or  not. 

Treatment. — As  yet  we  have  found  no  specific  for  this 
disease,  and  probably  we  shall  find  none  until  we  know 
more  of  its  etiology  and  pathology.  The  most  successful 
treatment  consists  in  placing  the  patient  under  the  best 
hygienic  and  dietary  conditions :  rest,  quiet,  and  tonic 
treatment,  consisting  of  iron,  strychnine,  arsenic,  etc., 
treating  any  organic  disease  as  indicated,  if  present. 


CHAPTER    VI. 

ANiEMIA. 

The  kidneys,  like  all  the  other  organs  of  the  body,  may 
be  the  subject  of  anaemia,  and  must  share  in  any  general 
anaemic  condition,  such  as  chlorosis,  pernicious  anaemia, 
etc.  We  may  have  primary  anaemia  of  the  kidneys  from 
obstruction  of  the  renal  vessels,  the  result  of  disease  of  the 
arteries,  or  of  tumors,  cancer,  etc.,  which  may  press  upon 
those  vessels.  Under  any  of  these  circumstances  the 
kidney  must  suffer  in  function  and  in  nutrition. 

It  will  be  apparent  from  the  etiology  that  anaemia  from 
obstruction  may  be  confined  to  one  kidney,  while  in  gen- 
eral anaemia  both  kidneys  will  be  equally  affected. 

Pathology. — Where  the  condition  is  that  of  general 
anaemia,  we  should  find  a  pale,  anaemic-looking  organ ; 
but  where  the  anaemia  is  the  result  of  obstruction  for  a 
long  period,  we  should  expect  to  find  the  organ  atrophied 
as  well  as  anaemic. 

Symptoms. — There  are  no  special  symptoms  to  indicate 
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this  condition ;  but  if  there  be  a  tumor  in  the  abdomen 
and  a  marked  lessening  of  the  quantity  of  urine  without 
albuminuria  and  much  vomiting,  we  may  judge  that  the 
kidney  is  suffering  from  lack  of  nutrition.  Where  only 
one  kidney  is  involved,  the  probabilities  are  that  there  will 
be  no  indication  of  the  condition. 

Prognosis. — The  prognosis  depends  upon  the  cause.  If 
the  anaemia  be  the  result  of  a  cancerous  cachexia,  the 
prognosis  will  be  bad ;  if  of  chlorosis,  it  will  be  favorable. 

Treatment. — The  treatment  must  depend  upon  the 
etiology.  In  a  general  anaemic  condition  we  must  rely 
on  general  treatment.  In  special  anaemias  of  the  kidney, 
— that  is,  where  there  is  obstruction — the  indication  is,  of 
course,  to  remove  the  cause. 


CHAPTER    VII. 

DISEASES    OF   THE    RENAL    BLOOD-VESSELS. 

The  blood-vessels  of  the  kidneys  are  subject  to  the  same 
diseases  as  those  of  other  parts  of  the  body.  In  the  kidney, 
however,  they  are  of  more  interest  to  the  pathologist  than 
to  the  clinician,  as  it  is  extremely  difficult,  and  sometimes 
even  impossible,  to  diagnose  their  exact  condition.  It  is 
nevertheless  important  to  know  that  obscure  symptoms, 
and  pain  in  or  hemorrhage  from  the  kidney,  may  depend 
upon  a  pathological  condition  of  the  renal  blood-vessels. 

DEGENEKATION"    OF    AKTEKIES. 

The  causes  that  produce  atheroma  or  calcareous  degen- 
eration of  the  renal  arteries  are  the  same  as  those  that 
produce  general  atheroma  of  the  other  blood-vessels. 
Whether  the  renal  arteries  are  as  subject  to  atheromatous 
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degeneration  as  the  other  arteries  is  very  questionable. 
While  it  is  not  impossible  for  the  renal  arteries  to  be  the 
subject  of  atheroma  independently  of  a  general  similar 
condition,  it  is  probably  very  seldom  the  case. 

"We  find  the  renal  arteries  the  subjects  of  atheroma  in 
gouty  and  rheumatic  patients. 

The  hsematuria  in  gouty  patients  is  no  doubt  often  owing 
to  this  cause.  At  the  same  time,  there  is  no  possible  way 
of  arriving  at  certainty  as  to  the  etiology  of  a  hsematuria. 
We  shall  see  that  this  condition  of  the  arteries  plays  an 
important  part  in  atrophy  of  the  kidney.  In  old  persons, 
at  post-mortem  the  kidney  is  often  found  small  from  atro- 
phy, the  result  of  nutritive  disturbance  caused  by  a  lessen- 
ing of  the  calibre  of  the  arteries  from  atheroma  or  cal- 
careous deposits.  The  vessels  are  also  very  frequently 
atheromatous  in  the  small  granular  kidney,  but  in  this 
instance  their  condition  is  not  the  cause  of  the  small  size 
of  the  organ. 

ANEUKISM. 

There  is  no  reason  why  we  may  not  have  aneurism  of 
the  renal  artery.  As  a  matter  of  fact,  we  do,  occasionally, 
at  post-mortems  find  aneurism  of  this  vessel.  It  is,  as  a 
rule,  discovered  only  after  death ;  since,  unless  quite  large, 
it  would  be  impossible  to  diagnose  it  during  life.  Pain  in 
the  kidney  accompanied  with  hsematuria  and  a  pulsating 
tumor  would  certainly  justify  a  diagnosis  of  aneurism  of 
the  renal  artery. 

EMBOLTSM   AND  THROMBOSIS. 

It  is  impossible  to  ascertain  the  frequency  of  embolism 
in  the  renal  arteries  as  compared  with  embolism  in  the 
brain,  for  instance;  since  it  is  seldom,  if  ever,  possible  to 
diagnose  such  a  condition  of  the  renal  arteries.  From  the 
large  size  of  the  artery  as  compared  with  the  organ  itself, 
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it  is  natural  to  suppose  that  it  is  often  the  subject  of  em- 
bolism. There  is  no  doubt  that  abscess  of  the  kidney 
often  results  from  this  condition.  Where  a  large  branch 
of  the  artery  is  obstructed  a  general  nephritis  might  result, 
or  infarctions  take  place.  The  etiology  of  embolism  of 
the  renal  arteries  is,  of  course,  the  same  as  that  of  embo- 
lism occurring  in  other  organs ;  acute  endocarditis,  athero- 
matous degeneration  of  the  endocardium  or  of  the  valves, 
or  vegetative  detachments,  might  be  the  cause. 

Thrombosis  is  generally  the  result  of  injury,  atheroma, 
or  invasion  of  the  arteries  by  inflammatory  conditions  of 
other  organs.  Thrombosis  of  the  renal  veins  is  likely  to 
occur  from  injuries,  such  as  blows,  falls,  penetrating 
wounds,  from  the  compression  of  abdominal  tumors,  or 
from  inflammation  extending  from  other  organs.  One 
result,  however,  that  is  likely  to  follow  thrombosis  of  the 
veins  is  passive  congestion  of  the  kidneys.  If  the  other 
causes  that  produce  passive  congestion  of  the  kidneys  can 
be  eliminated,  it  will  be  fair  to  suspect  thrombosis. 


CHAPTER    VIII. 

URINE. 

Urine,  the  secretion  of  the  kidney,  consists  normally  of 
a  solution  of  substances,  organic  and  inorganic,  the  result 
of  tissue-metamorphosis.  It  is  a  transparent  fluid,  of  a 
pale  lemon-yellow  color,  of  acid  reaction,  having  a  specific 
gravity  ranging  from  1015  to  1025,  and  is  passed  in  quan- 
tities averaging  from  forty  to  fifty  ounces  a  day.  Each  of 
these  characteristics  is,  however,  subject  to  variation  both 
in  health  and  during  the  progress  of  disease.  The  prin- 
cipal organic  constituents  are  urea,  uric  acid,  xanthin, 
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kreatin,  kreatinine,  oxalic  acid,  oxaluric  acid,  hippuric 
acid,  etc.  The  inorganic  constituents  comprise  sulphuric, 
hydrochloric,  and  phosphoric  acids,  sodium,  potassium, 
ammonium,  magnesium,  calcium,  etc. 

Turbidity. — The  urine  may  become  turbid  when  the 
amount  secreted  is  small  in  quantity  and  from  the  pres- 
ence of  urates,  the  earthy  phosphates  of  calcium  and 
magnesium,  or  the  mixed  urates  of  sodium,  potassium, 
calcium,  and  magnesium.  In  the  female  it  is  often  cloudy 
from  admixture  with  vaginal  secretions,  i^onc  of  the 
above  conditions  are  of  necessity  abnormal,  although  the 
persistent  presence  of  phosphates  may  indicate  an  excessive 
alkalinity  which  may  require  treatment.  The  turbidity 
may  be  caused  by  admixture  with  the  urine  of  blood,  pus, 
mucus,  or  fat,  or  may  be  the  result  of  a  decomposition  of 
the  urine  in  the  bladder.  Sarcinse  are  occasionally  found 
in  the  urine,  rendering  it  turbid  when  voided,  and  set- 
tling as  a  whitish  flocculent  deposit.  The  urine  may  con- 
tain neither  pus  nor  mucus,  the  turbidity  being  due  entirely 
to  the  sarcinse.  They  probably  find  their  way  into  the 
urinary  tract  by  means  of  unclean  catheters. 

Color. — The  color  of  the  normal  urine  varies  from  the 
nearly  colorless  urine  that  follows  the  ingestion  of  a  great 
quantity  of  liquid  (urina  potus),  to  the  dark  wine-yellow  of 
the  concentrated  urine  passed  in  the  morning,  or  by  such 
as  have  an  excessive  action  of  the  skin  or  in  whom  the  re- 
spiratory exhalations  are  greater,  thus  relieving  the  blood 
of  much  of  the  watery  excretion  which  is  usually  passed 
by  way  of  the  kidney.  The  normal  coloring-matter  of 
the  blood  is  urobilin,  which  is  formed  indirectly  in  the 
liver  from  haemoglobin.  The  urine  undergoes  change  in 
color  following  the  use  of  certain  drugs :  e.g.,  rhubarb,  a 
deep  yellow ;  santonin,  golden  yellow ;  senna,  brownish  ; 
carbolic  acid,  tar,  or  creasote,  brown  or  black.     Blood  will 
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color  the  urine  red,  or,  where  it  is  disintegrated,  give  it  a 
brownish  or  porter-colored  appearance.  In  jaundice  the 
biliary  matters  give  rise  to  various  tints,  from  dark  yellow 
to  brown  or  green.  Pus  or  fat  will  impart  to  it  a  creamy 
color.  Diabetic  urine  has  a  characteristic  light  greenish 
color. 

Reaction. — The  reaction  of  normal  urine  is  acid,  caused 
by  the  presence  of  the  acid  phosphate  of  sodium.  Some 
time  after  being  voided  the  contained  mucus  and  organic 
constituents  decompose,  and,  acting  upon  the  urea  as  a 
ferment,  cause  the  production  of  carbonate  of  ammonium, 
which  gives  to  the  urine  an  alkaline  reaction  and  an  am- 
moniacal  odor.  It  is  important  to  discriminate  between 
urine  rendered  alkaline  by  decomposition  after  being 
voided  and  that  which  decomposes  in  the  bladder. 

The  vegetable  and  mineral  acids  will  make  the  urine 
more  acid.  The  urine  voided  several  hours  after  meals  is 
often  found  to  be  alkaline,  for  which  circumstance  several 
theories  have  been  advanced,  the  most  probable  of  which 
is  that  of  Roberts,  who  believes  that  it  is  due  to  an 
admixture  with  the  blood  of  the  alkaline  elements  of  food, 
which  are  largely  in  excess  of  other  elements. 

Specific  Gravity. — The  specific  gravity  varies  in  health 
from  1015  to  1025.  It  may  in  urina  potus  be  as  low  as 
1005,  or  less,  in  healthy  persons,  while  in  warm  weather 
and  when  there  is  a  free  action  of  the  skin  it  may  be  as 
high  as  1028,  or  even  1030,  in  which  case  the  urine  will  be 
small  in  amount.  It  will  depend  greatly  upon  the  amount 
of  fluid  ingested,  heart-pressure,  mental  emotion,  condition 
of  the  stomach,  or  activity  of  the  bowels.  The  specific 
gravity  of  the  urine  is  of  great  importance,  both  for  the 
diagnosis  and  for  the  prognosis  in  disease  of  the  kidney. 
We  may  look  for  a  pathological  condition  when  the  spe- 
cific gravity  is  low  and  the  urine  small  in  amount,  as  in 
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tubulitis,  or  when  it  is  high  and  the  amount  voided  18 
large,  as  in  diabetes  mellitus. 

To  make  the  specific  gravity  of  value  in  diagnosis,  it 
will  be  necessary  to  take  that  of  a  specimen  from  a  collec- 
tion of  urine  for  the  whole  twenty-four  hours. 

Quantity. — The  average  amount  of  urine  passed  in 
twenty-four  hours  is  about  fifty  ounces,  but.  varies  with 
the  activity  of  the  skin  and  bowels  and  the  amount  of 
fluid  ingested.  Pathologically,  the  amount  of  urine  is 
generally  increased  in  diabetes,  in  hysterical  or  other 
nervous  conditions,  in  waxy  and  cirrhotic  kidney,  and  in 
cardiac  hypertrophy,  which  increases  the  blood-pressure. 
The  quantity  is  also  increased  by  diuretic  substances,  as 
urea,  sugar,  and  certain  other  salts.  Towards  the  close 
of  nearly  every  case  of  nephritis  there  is  diminished  se- 
cretion ;  and  when  the  diminution  in  amount  is  accom- 
panied with  a  low  specific  gravity,  it  means  a  diminished 
excretion  of  urea. 

Odor. — The  odor,  which  has  been  described  as  sweetish 
or  aromatic,  varies  in  intensity  with  the  amount  of  con- 
centration of  the  urine.  When  decomposed  it  has  an 
ammoniacal  odor.  Certain  drugs  impart  to  the  urine 
characteristic  odors,  as  do  also  certain  vegetables.  Tur- 
pentine gives  it  the  odor  of  violets ;  cubebs,  copaiba,  and 
sandal-wood  oil  impart  to  it  the  odor  peculiar  to  them- 
selves, as  does  also  asparagus. 


CHEMICAL    COMPOSITION. 

The  following  table,  copied  from  Hoffman  and  Ultz- 
mann,  gives  the  principal  solid  constituents  of  normal  urine 
and  the  average  quantity  excreted : 
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Grammes.  Per  Cent. 

Solids 60    —70  4.3     —4.6 

Urea 30    —40  2.5     —3.2 

Uric  acid .4 —     .8  .03  —  .05 

Chlorides     .........      10    —13  .7     —  .8 

Kreatinine .  .5—  1.0  .036—  .062 

Hippuric  acid 3—1.  .02  —  .06 

Earthy  phosphates 9—  1.3  .07  —  .08 

Phosphoric  acid 2.5—  3.5  .09  —  .22 

Sulphuric  acid 1.5—  2.5  .16  —  .17 

From  the  above  table  we  see  that  the  most  important 
of  the  solids — that  is,  those  excreted  in  greatest  quantity — 
are  urea  and  chlorides,  the  others  being  so  small  in  quan- 
tity that  their  presence  or  absence  has  but  little  effect  upon 
the  specific  gravity  of  the  urine. 

ORGANIC    CONSTITUENTS. 

Urea  is  the  most  important,  being  passed  in  largest 
amount  of  any  of  the  solids,  and  its  absence  indicating 
grave  disturbance  of  the  general  economy.  The  amount 
of  urea  passed  in  twenty-four  hours  varies,  according  to 
exercise,  food,  occupation,  etc.,  from  two  hundred  and 
fifty  to  five  hundred  and  fifty  grains.  Depending  as  it 
does  upon  the  activity  of  the  liver  and  the  amount  of 
tissue-waste,  it  will  vary  with  the  amount  of  nitrogenous 
food  ingested. 

It  is  increased — 

1.  When  much  nitrogenous  food  is  taken. 

2.  In  conditions  of  the  liver  in  which  there  is  increased 
activity. 

3.  In  the  early  stages  of  diseases  in  which  there  is 
increased  activity  of  cells. 

4.  Where  hard  muscular  work  is  performed. 

5.  Fevers.  (It  is  a  question  whether  in  cases  of  fevers  it 
is  due  to  increased  metamorphosis,  or  to  changes  in  the 
food  from  failure  to  assimilate  at  so  high  a  temperature). 
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6.  In  diabetes  mellitus  and  diabetes  insipidus. 

Diminution. — Two  causes  operate  in  bringing  about  fail- 
ure to  produce  the  normal  amount  of  urea:  either  there 
is  diminished  formation  in  the  liver,  or  there  is  diminished 
excretion  in  the  kidney. 

1.  Where  the  patient  is  at  rest,  on  milk  diet,  or  fasting. 

2.  "Where  there  is  a  sluggish  condition  or  a  functional 
disturbance  of  the  liver. 

3.  Where  there  is  disease  of  the  kidney  interfering  with 
excretion. 

Bright's  disease  could  not  be  diagnosed  from  the  amount 
of  urea  excreted,  but,  knowing  the  disease  to  be  present,  a 
diminished  excretion  of  urea  would  corroborate  the  diag- 
nosis, and  the  amount  excreted  would  give  some  idea  of 
the  extent  of  kidney  involved.  If  you  know  that  the  liver 
and  other  tissues  are  healthy  and  find  the  normal  amount 
of  urea  present,  you  may  be  certain  that  the  disease  of  the 
kidney  is  not  very  extensive. 

4.  In  chronic  diseases  where  tissue-change  is  impaired. 

5.  In  chlorosis  and  other  anaemias. 

Of  late  the  subject  of  the  absolute  and  relative  amount 
of  urea  and  chlorides  present  in  the  urine  in  cancer  of  the 
stomach  has  received  considerable  attention.  There  has 
not  been  a  sufficient  number  of  examinations  as  yet  to 
establish  a  rule  for  diagnosis ;  but  it  would  seem  according 
to  Bouveret  that  the  urea  is  increased  and  the  chlorides 
are  diminished  in  cancer  of  the  stomach. 

Considering  the  normal  proportion  of  urea  to  the  chlo- 
rides to  be  as  2  to  1,  Bouveret  of  Lyons  found  in  cancer 
of  the  stomach  the  relative  ratio  to  be  23  to  1 ;  that  is,  55 
parts  of  urea  to  2.4  parts  of  chlorides  ;  but  Rommeloraire 
of  Brussels,  who  has  given  the  subject  considerable  atten- 
tion, assumes  the  normal  amount  of  urea  to  be  twenty-five 
grammes,  and  finds  that  when  it  is  reduced  to  ten  grammes 
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per  diem  in  a  case  of  gastric  disease  it  may  be  safely  con- 
sidered cancerous.  It  will  probably  be  found  to  depend 
upon  the  amount  of  vomiting.  When  this  is  excessive 
the  chlorides  will  naturally  be  diminished.  The  subject 
deserves  careful  study. 

Uric  Acid  and  Urates. — Any  increase  in  the  amount 
present  of  these  constituents  is  usually  due  to  the  same 
condition  that  causes  a  diminution  of  urea.  They  are 
simply  urea  imperfectly  oxygenized.  Uric  acid  is  rarely 
excreted  free,  being  generally  in  combination  with  po- 
tassium, sodium,  and  ammonium,  and  also  with  magne- 
sium and  calcium,  forming  what  are  known  as  the  mixed 
urates.  We  find  an  increase  in  uric  acid  or  urates  from 
increased  ingestion  of  nitrogenous  food,  where  too  much 
work  is  thrown  on  the  digestive  system,  the  food  being 
poorly  digested  in  the  stomach  and  the  liver  being  unable 
to  perform  its  work.  In  other  words,  it  means  an  imper- 
fect oxidation  of  nitrogenous  food.  We  find  this  in  gouty 
patients,  in  chronic  bronchitis,  where  there  is  obstruc- 
tion to  the  venous  system  and  passive  congestion  of  the 
liver,  in  heart-disease,  and  where  cutaneous  respiration  is 
diminished,  also  in  the  insane. 

Besides  the  above  constituents  the  urine  contains  small 
quantities  of  hippuric  acid,  which  is  formed  in  the  body 
from  proteids ;  kreatinine,  derived  from  muscle-kreatin, 
increased  in  fevers,  pneumonia,  etc.,  and  diminished  in 
ansemia  and  wasting  diseases ;  and  xanthin  :  all  of  which 
are  simply  less  completely  oxidized  products  of  tissue- 
changes  than  urea. 

INORGANIC    CONSTITUENTS. 

Of  the  inorganic  constituents  the  most  important  are — 
1.    The  Chlorides. — The  chlorides  in  human  urine  con- 
sist almost  exclusively  of  chloride  of  sodium   with  a  very 
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small  amount  of  chloride  of  potassium.  Chloride  of  so- 
dium forms  about  one-fourth  of  the  total  solids  of  healthy 
urine  and  gives  the  salt  taste  to  the  secretion. 

It  is  increased  in  Bright's  disease,  in  diabetes,  and 
either  before  or  after  paroxysms  of  fever.  It  is  diminished 
when  the  body  is  at  rest,  and  in  pneumonia  and  acute 
febrile  diseases,  especially  those  accompanied  by  serous 
exudations  or  watery  passages. 

2.  The  Phosphates  are  of  two  varieties,  the  earthy  and 
the  alkaline  phosphates.  The  earthy  phosphates  are  those 
of  calcium  and  magnesium.  In  acid  urine  the  phosphates 
are  held  in  solution,  but  they  are  deposited  as  sediment 
from  an  alkaline  urine. 

A  diminution  of  the  earthy  phosphates  is  observed  in 
diseases  of  the  kidneys.  They  are  increased  in  diseases 
of  bone,  osteomalacia  and  rickets,  in  chronic  rheumatic 
arthritis,  in  diseases  of  the  nerve-centres,  and  after  great 
mental  strain.  Food  and  drink,  the  latter  especially, 
increase  the  phosphates. 

The  alkaline  phosphates  are  represented  principally  by 
acid  phosphate  of  sodium  and  acid  phosphate  of  potas- 
sium. The  former  is  the  supposed  cause  of  acid  reaction 
of  the  urine.  The  amount  is  influenced  chiefly  by  the 
food,  whence  they  are  for  the  most  part  derived,  a  small 
part  being  doubtless  derived  from  the  disintegration  of 
nervous  and  muscular  tissues,  so  that  inflammation,  fevers, 
or  any  increased  activity  of  the  vital  processes  would  favor 
the  elimination  of  a  greater  amount. 

The  other  inorganic  constituents  are  of  so  little  clinical 
importance  that  we  shall  consume  no  further  time  in  their 
consideration,  referring  you  to  the  works  of  Beale,  Tyson, 
Roberts,  and  others  upon  the  subject. 
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URINARY   DEPOSITS   OR   SEDIMENTS. 

Urinary  deposits  are  divided  into  two  classes,  the  in- 
organic and  the  organic.  The  inorganic  deposits  are  those 
elements  which  form  part  of  the  normal  urinary  constit- 
uents, but  which  by  reason  of  some  change  in  the  urine, 
or  of  an  excessive  increase  in  their  quantity,  become  in- 
soluble and  are  precipitated.  The  organic  deposits  consist 
of  organic  substances  which  under  normal  conditions  do 
not  exist  in  the  urine,  and  which  when  present  there  are 
merely  held  in  suspension. 

The  following  table,  quoted  from  Tyson,  embraces  both 
varieties  : 

Inorganic  Deposits. 


II.  Uric   acid 
compounds. 


I.  Uric  acid  (crystalline). 

a.  Acid  sodium  urate  (amorphous,  occasionally  crys- 
talline). 

b.  Acid  potassium  urate  (amorphous). 

c.  Acid  calcium  urate  (amorphous). 

d.  Acid  ammonium  urate  (crystalline). 

III.  Oxalate  of  lime  (crystalline). 

IV.  Earthy         (  a.  Ammonio-maguesium  phosphate  (crystalline), 
phosphates  I  b.  Calcium  phosphate  (amorphous  and  crystalline). 

Y.  Calcium  carbonate  (crystalline). 
YI.  Calcium  sulphate  (crystalline). 
VII.  Leucin  and  tyrosin  (crystalline). 
VIII.  Cystin  (crystalline). 


I.  Mucus  and  pus. 
II.  Epithelium. 
III.  Blood. 
IV.  Casts. 


Organic  Deposits. 

V.  Spermatozoids. 
VI.  Fungi  and  infusoria. 
VII.  Elements  of  morbid  growth. 
VIII.  Entozoa. 


INORGANIC    DEPOSITS. 


Uric  Acid  when  deposited  as  a  sediment  takes  the  form 
of  orange-red  crystals.  Unless  deposited  within  a  few 
hours  after  the  voiding  of  the  urine,  it  is  of  little  clinical 
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significance,  as  healthy  urine  will  deposit  uric  acid  (Fig.  4) 
if  allowed  to  reach  the  stage  of  acid  fermentation.  The 
disease  in  which  its  presence  in  large  quantities  is  charac- 
teristic is  gout;  and  of  its  relation  to  the  subject  now 
under  consideration  I  would  say  that  the  chief  danger  to 
be  apprehended  from  its  presence  in  large  quantities  is 

Fig.  4. 


Uric  acid  crystals. 


not  so  much  in  the  amount  excreted  as  in  the  effect  of  the 
retained  crystals  on  the  kidney-tissue,  clogging  up  the 
tubules  and  producing  irritation  in  the  intertubular  tissue, 
thus  laying  the  foundation  for  a  chronic  interstitial  ne- 
phritis. Therefore  if  we  observe  a  very  rapid  deposit  of 
uric  acid  we  apprehend  the  same  to  be  occurring  in  the 
kidney-tissue  or  some  part  of  the  urinary  tract,  either  pro- 
ducing irritation  or  forming  a  nidus  for  urinary  calculus. 
Uric  acid  crystals  are  always  of  dark  color,  and  have  an 
infinite  variety  of  form,  the  typical  shapes  being  those  of 
a  four-sided  rhomb  and  a  six-sided  plate.  They  also  ap- 
pear in  aggregations  as  rosettes,  in  spear-,  fan-,  and  comb- 
shapes,  etc.  The  dumb-bells  of  uric  acid  may  be  distin- 
guished from  those  of  oxalate  of  lime  by  their  dark  color, 
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larger  size,  and  ready  solubility  in  alkalies.  "We  often 
find  in  the  diapers  of  new-born  infants  red,  gritty  deposits 
of  uric  acid  and  urates,  the  passage  of  which  gives  them 
much  pain. 

Uric  Acid  Compounds. — The  urates  of  the  alkalies  are 
generally  deposited  in  the  urine  as  an  amorphous  powder, 
varying  in  color  from  the  brick-dust  or  "  lateritious"  de- 
posit to  an  almost  white  sediment,  the  color  depending 

Fig.  5. 


Urate  of  sodium. 


upon  the  density  and  color  of  the  urine  from  which  it  is 
deposited.  This  sediment  may  be  found  in  the  urine  of 
healthy  persons,  where  it  is  of  a  high  density,  acid  reac- 
tion, and  low  temperature,  as  after  profuse  sweating  or  in 
very  cold  weather.  Pathologically  we  find  the  deposit 
occurring  most  frequently  in  febrile  conditions. 

Heat  will  dissipate  any  cloudiness  or  deposit  of  urates. 
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Under  the  microscope  the  urates  appear  as  small 
granules. 

Sodium  urate  occurs  in  granular,  sometimes  crystalline, 
deposits,  or  may  assume  a  larger  size,  forming  spherules 
with  or  without  spiculse. 

Potassium  urate  (acid)  is  amorphous,  and  appears  with 
the  mixed  urates. 

Calcium  urate  (acid)  occurs  seldom,  and  in  small  quan- 
tities, as  a  white  amorphous  powder. 

Ammonium  urate  (acid)  is  found  in  connection  with 
amorphous  earthy  phosphates  and  crystals  of  triple  phos- 
phates. It  is  the  only  urate  found  in  alkaline  urine.  The 
ammonium  urate  is  crystalline,  and  under  the  microscope 
presents  itself  in  the  shape  of  a  smooth  "  thorn-apple" 
spherule. 

Oxalate  of  Lime. — There  are  several  theories  regarding 

Fig.  6. 


Oxalate  of  lime  crystals. 


the  formation  of  oxalate  of  lime.  Of  the  truth  of  one 
of  these  theories  there  is  no  doubt, — viz.,  that  the 
kidneys  secrete  oxalic  acid,  which,  by  its  affinity  for  the 
lime   contained   in  the   urine,   causes   the  formation  of 
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oxalate  of  lime  crystals.  Other  authors  contend  that 
oxalate  of  lime  is  derived  from  a  decomposition  of  uric 
acid  and  urates. 

Oxalate  of  lime  crystals  appear  in  acid  urine  only. 
Their  shape  is  very  characteristic.  Two  forms  are  met, — 
the  octahedra  and  the  dumb-bell  crystals.  The  octahedra 
are  flat,  refract  the  light,  and  sometimes  appear  as  mere 
points,  while  at  other  times  they  assume  the  envelope 
shape.  The  clinical  significance  of  the  oxalate  of  lime 
crystals  is  almost  identical  with  that  of  the  appearance  of 
urates  in  the  urine ;  but  when  the  dumb-bell  forms  are 
met  we  should  bear  in  mind  the  fact  that  they  are  in- 
clined to  accumulate  in  the  tubuli  uriniferi  and  form 
calculi. 

Earthy  Phosphates. — The  amorphous  earthy  phosphates 
are  frequently  found  in  urine  that  is  alkaline,  or  that  has 
undergone  ammoniacal  decomposition,  as  a  grayish-white 

Fig.  7. 


Ammonium  phosphates. 


sediment.     Any  cause  which  occasions  alkalinity  of  the 
urine  may  produce  this  sediment.     The  crystallized  phos- 
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phate  of  calcium  is  found  in  pale,  faintly-acid  urine  and 
has  no  special  pathological  significance. 

Calcium  Carbonate  is  a  rare  deposit  in  human  urine,  but 
is  found  abundantly  in  that  of  the  horse. 

Calcium  Sulphate  is  also  a  rare  urinary  sediment,  and  of 
no  special  significance. 

Leucin  and  Tyrosin  are  crystalline  deposits  found  in 
urine  which  is  loaded  with  biliary  coloring-matters,  and 
are  indicative  of  grave  diseases  of  the  liver,  as  acute  yellow 
atrophy  and  phosphorus  poisoning. 

Cystin  is  a  rare  urinary  sediment,  which  develops  an 
odor  of  sulphuretted  hydrogen  as  well  as  of  ammonia  in 
decomposed  urine. 

ORGANIC    DEPOSITS. 

Mucus  and  Pus. — Mucus  exists  in  very  small  quantity  in 
healthy  urine.  It  forms  a  faint  flocculent  cloud  which 
settles  toward  the  lower  part  of  the  fluid  after  the  speci- 
men has  been  allowed  to  stand  some  time,  and  is  com- 
posed of  epithelial  cells,  round  granular  bodies  called 
mucus-corpuscles,  and  a  fluid  portion,  the  liquor  mitci. 
When  mucus  is  present  in  large  amount  it  denotes  some 
disturbance  in  the  urinary  tract,  and  when  the  degree  of 
disturbance  increases  the  character  of  the  deposit  changes, 
and  pus  will  be  present. 

It  is  impossible  in  the  transition-stage  to  distinguish 
between  mucus-corpuscles  and  pus-corpuscles,  but  in  the 
later  stages  the  pus-corpuscles  will  be  observed  to  be 
more  abundantly  supplied  with  nuclei  than  the  mucus- 
corpuscles.  So  long,  however,  as  urine  containing  mucus 
is  without  albumen,  so  long  may  pus  be  said  to  be  absent,  as 
mucus  itself  contains  no  albumen,- while  pus  always  does. 

Urine  containing  pus  is  turbid  and  milky  when  voided, 
and   after   standing   awhile   deposits  a  dense   yellowish- 
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white  sediment.  When  the  urine  is  alkaline  the  pus 
coheres  into  a  viscid,  tenacious  mass  which  can  be  drawn 
out  into  long,  tough  strings.  Beale  mentions  the  fact 
that  pus  is  frequently  met  with  in  the  urine  of  persons 
past  the  middle  period  of  life  whose  general  health  is 
good.  It  should  not  be  forgotten  that  in  females  pus  is 
apt  to  appear  in  the  urine  from  leucorrhcea  or  other  puru- 
lent discharge  from  the  vagina. 

Where  the  albumen  contained  in  purulent  urine  is 
large  in  amount,  it  will  be  well  to  look  closely  for  renal 
casts. 

Blood. — Urine  containing  blood  from  any  part  of  the 
urinary  tract  will  always  contain  albumen.  The  urine  is 
usually  smoky  when  the  blood  is  derived  from  the  kidney, 
unless  there  is  a  free  hemorrhage;  when  the  blood  is 
derived  from  the  bladder  the  urine  is  often  of  a  bright 
red  color,  or  the  blood  comes  in  clots.  When  the 
hemorrhage  is  from  the  urethra,  it  either  precedes  or 
follows  the  flow  of  urine. 

Blood  is  usually  deposited  from  the  urine  as  a  reddish- 
brown  sediment.  The  color  of  the  globules  differs  accord- 
ing to  the  reaction  of  the  urine,  being  of  a  brighter  red 
when  the  urine  is  neutral  or  alkaline,  and  dark  or  brown- 
ish where  it  is  acid.  Examination  by  the  microscope  is 
the  surest  method  of  diagnosis ;  although  in  urine  of  low 
specific  gravity  and  in  ammoniacal  urine  the  corpuscles 
disappear  very  rapidly.  It  will  be  seen  that  the  cor- 
puscles do  not  run  into  rouleaux,  as  they  do  when  drawn 
directly  from  the  blood-vessels,  but  appear  distinct  and 
separate.  Where  the  urine  is  dilute,  the  corpuscles  ex- 
pand from  imbibition  and  appear  as  delicate  circles 
without  visible  contents ;  where  it  is  more  concentrated, 
they  are  small  and  preserve  more  of  their  biconcave 
contour,  and  at  times  are  shrunken  and  misshapen. 
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Casts. — The  subject  of  casts  is  fully  discussed  in  the 
following  chapter. 

Spermatozoids  frequently  occur  in  the  sediment  of  the 
urine  of  healthy  men.  When  abundant  they  form  a 
slight  flocculent  cloud  in  the  urine,  but  generally  there  is 
nothing  in  the  appearance  of  the  urine  which  would  lead  to 
a  suspicion  of  their  presence,  and  they  must  be  diagnosed 
by  the  microscope. 

Fungi  and  Infusoria. — Most  of  the  living  organisms 
found  in  decomposing  urine  which  were  formerly  looked 
upon  as  of  animal  origin  are  now  acknowledged  to  be 
vegetable  in  their  nature,  and  are  usually  fungi.  The  most 
frequent  among  them  are  bacteria,  penicillum  glaucum, 
and  yeast-fungus.     Sarcinse  are  met  with  occasionally. 

Elements  of  Morbid  Growths. — These  are  seldom  met  in 
the  urine.  Cells  or  fragments  of  a  growth  may  be  found, 
but  it  must  be  remembered  that  almost  every  shape  of 
cell  may  arise  from  the  cells  of  the  bladder  during  inflam- 
mation or  irritation.  Fragments  of  cancerous  growth 
that  find  their  way  into  the  urine  are  generally  of  the 
villous  variety,  and  may  show  the  capillary  vessels  that 
make  up  the  villus. 

Entozoa. — Entozoa  are  seldom  found  in  the  urine  in  this 
climate.  There  have  been  several  instances  in  which 
echinococcus  cysts  and  hooklets  were  observed. 

Dr.  John  Harley  found  in  the  urine  of  several  patients 
suffering  with  the  endemic  hematuria  of  the  Cape  of 
Good  Hope  the  eggs  and  ciliated  embryos  of  the  Bilharzia 
haematobium. 

The  filaria  sanguinis  hominis,  the  parasite  which  has 
been  shown  to  have  so  intimate  an  association  with 
chyluria,  is  sometimes  found  in  the  urine. 

Distoma  haematobium  has  been  found  in  the  bladder 
ureters,  and  pelvis  of  the  kidney,  especially  in  Egypt. 
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CHAPTER    IX. 

CASTS    OF   THE    URINIFEROUS    TUBULES. 

The  presence  of  casts  in  the  urine  was  first  observed  by 
Yogla  in  1837-38 ;  Simon  of  Berlin  also  described  casts 
in  his  "Medical  Chemistry"  in  1842;  Eayor  mentions 
them  as  early  as  1838 ;  but  none  of  these  observers  made 
any  attempt  to  explain  their  origin,  structure,  or  signifi- 
cance. 

Heller  appears  to  have  been  the  first  to  offer  an  expla- 
nation of  their  origin,  but  he  also  failed  to  appreciate  their 
import,  a  careful  study  of  which  is  a  matter  of  recent 
date. 

Beale,  Johnson,  Dickinson,  Gull,  Grainger  Stewart, 
and  many  French  and  German  writers  have  given  the 
origin  and  diagnostic  value  of  urinary  tube-casts  careful 
attention,  as  also  have  Millard  and  other  American 
writers. 

Meyer  says,  "  The  casts  are  products  of  an  albu- 
minous exudation  from  the  blood-vessels  plus  the  swollen 
and  destroyed  epithelium." 

Charcot  is  of  opinion  that  some  casts  are  composed  of 
broken-down  epithelial  cells,  and  others  of  albuminous 
substance,  while  epithelial  casts  consist  of  epithelial  cells 
more  or  less  altered. 

Cornil  believes  that  casts  are  the  result  of  a  pathologi- 
cal secretion  from  the  cells  of  the  convoluted  tubes,  which 
obtain  the  material  for  exudation  from  the  neighboring 
capillaries,  and  that  the  epithelium  is  desquamated  in  the 
straight  tubes  only. 

Millard's  theory,  that  casts  are  invariably  an  albu- 
minous   exudate  into  the  tubules  from  the  surrounding 
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capillaries  which  saturates,  distends,  and  leads  to  partial 
or  entire  destruction  of  the  epithelium,  appears  to  me  to 
be  the  one  most  worthy  of  acceptance. 

Casts  may  originate  in  any  part  of  the  uriniferous 
tubules,  and  may  even  be  found  in  the  Malpighian  bodies 
Some  writers  state  that  most  casts  are  formed  in  the 
straight  tubes ;  but,  as  the  cast  is  an  exudation  from  the 
blood-vessels,  and  as  the  cortical  portion  of  the  kidney  is 
much  more  abundantly  supplied  with  vessels  than  the 
pyramidal  portion,  it  seems  reasonable  to  suppose  that  the 
exudation  is  more  likely  to  take  place  into  the  convoluted 
tubules  of  the  cortex  than  into  the  straight  tubes  of  the 
pyramids. 

Casts  range  from  j^Vo  to  151Qo  of  an  inch  in  diameter. 
Their  shape  is  determined  by  the  size  and  form  of  the 
tube  from  which  they  are  derived. 

They  are  the  result  of  inflammatory  exudation,  with 
the  exception  of  the  blood-cast  occasionally  found  in 
hyperemia,  either  active  or  passive.  It  is  usual  to  classify 
casts  according  to  their  structure ;  that  is,  epithelial, 
hyaline,  granular,  fatty,  waxy,  and  blood  casts. 

Epithelial  and  blood  casts  occur  in  acute  nephritis,  and 
are  the  result  of  a  fibrinous  exudation  containing  a  few 
blood-corpuscles,  into  the  uriniferous  tubules,  desqua- 
mating and  entangling  their  lining  epithelium.  Casts  of 
coagulated  blood  sometimes  occur  in  hyperemia,  either 
passive  or  active,  and  in  hematuria. 

Hyaline  casts  are  the  result  of  an  albuminous  exudate 
into  a  tubule  already  devoid  of  epithelium. 

The  granular,  hyaline,  and  waxy  casts  are  more  com- 
monly found  in  intertubular  and  chronic  tubular  nephritis. 
A  granular  cast  contains  degenerated  epithelium  and 
blood-corpuscles.  Fatty  casts  are  simply  the  result  of  a 
further  and  fatty  degeneration  of  the  exudation  and  con- 
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tained  epithelium,  and  may  occur  in  either  acute  or  chronic 
nephritis ;  while  the  waxy  cast  is  a  waxy  or  lardaceous 
degeneration  of  the  same  elements. 

Robin  is  responsible  for  the  statement  that  tube-casts 
are  sometimes  found  in  urine,  the  excretion  of  a  perfectly 

Fig.  8. 


Tube  Casts.— 1,  granular  casts ;  2,  hyaline  casts ;  3,  waxy  casts ;  4,  epithelial  casts ; 
5,  blood  casts ;  6,  fatty  casts. 

normal  kidney.     This  view,  however,  is  as  doubtful  as  is 
the  existence  of  physiological  albuminuria. 


CHAPTER    X. 

ALBUMEN. 

As  the  presence  of  albumen  in  the  urine  is  the  charac- 
teristic feature  of  inflammatory  diseases  of  the  kidney,  it 
will  be  well  to  refer  briefly  to  it  before  proceeding  to  the 
consideration  of  those  diseases.  The  views  of  the  medical 
world  as  to  the  part  that  albumen  plays  as  a  symptom  of 
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inflammatory  disease  of  the  kidneys  have  undergone  much 
change  of  late  years.  After  its  discovery  in  dropsical 
diseases  by  Bright  in  1825,  it  was  thought  to  be  pathog- 
nomonic of  inflammation  of  the  kidneys;  but  as  the 
subject  became  better  understood  it  was  found  that  while 
albumen  is  nearly  always  present  in  the  urine  when  the 
kidneys  are  inflamed,  its  presence  may  be  detected  under 
many  circumstances  that  indicate  merely  functional  de- 
rangement of  the  kidneys. 

In  fact,  we  now  hear  much  on  the  subject  of  physio- 
logical albuminuria,  but  albumen  in  the  urine  is  not  con- 
sidered physiological  where  it  is  in  excess  of  one-thirtieth 
or  one-fortieth  of  one  per  cent. 

For  myself,  I  do  not  believe  that  albumen  ever  exists  in 
the  urine  with  a  perfectly  normal  condition  of  the  kidneys 
and  blood. 

Albumen  may,  it  is  true,  appear  transiently  after  a 
hearty  meal  consisting  of  albuminous  food, — eggs,  for  in- 
stance ;  after  prolonged  and  excessive  mental  or  physical 
exertion  ;  in  cases  of  overaction  of  the  heart ;  during  the 
prolonged  severe  chills  of  malarial  fever ;  occasionally 
during  the  course  of  the  acute  infectious  diseases;  and  it 
is  not  unusual  in  the  course  of  an  attack  of  pneumonia. 

In  any  of  these  circumstances,  however,  it  is  not  phys- 
iological albuminuria.  The  kidneys  are  probably  in  a 
hypersemic  condition,  or  the  filtration  of  albumen  may  be 
due  to  a  slight  degeneration  of  the  epithelia  of  the  tuft  or 
to  a  pathological  condition  of  the  blood ;  or,  perchance, 
in  some  cases,  albumen  is  secreted  by  the  epithelium  of 
the  tubules.  Now  and  then  we  meet  with  a  patient  who 
is  enjoying  apparently  perfect  health,  but  whose  urine  for 
years  has  never  been  long  free  from  a  trace  of  albumen. 
I  have  two  such  patients  at  the  present  time.  It  is  im- 
possible to  say  exactly  upon  what  cause  the  presence  of 
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albumen  in  these  cases  depends,  but  it  does  not  require  a 
very  lively  imagination  to  suppose  that  there  is  an  abnor- 
mal or  pathological  condition  of  the  epithelial  lining  of 
the  tubules  or  tufts,  or  an  abnormal  condition  of  the  blood 
or  blood-vessels.  I  have  known  people  to  be  in  fairly 
good  health  for  fifty  years,  with  a  pathological  condition 
of  the  bronchial  mucous  membrane  or  a  catarrhal  cystitis. 
Many  persons  enjoy  good  health  for  years  with  atheroma- 
tous arteries. 

Numerous  theories  have  been  advanced  to  explain  the 
presence  of  albumen  in  the  urine.  Some  believe  that  it  is 
due  entirely  to  a  pathological  condition  of  the  blood ; 
others  attribute  its  presence  to  an  altered  condition  of  the 
vessel-walls  or  epithelium ;  while  the  theory  of  changes  in 
the  vascular  tension  as  a  cause  has  its  adherents. 

I  believe,  with  Stewart,  that  normally  the  blood-pressure 
in  the  capillary  loops  and  walls  of  the  vessels,  with  their 
thin  epithelial  covering,  is  so  balanced  as  to  permit  the 
transudation  of  fluid  and  yet  prevent  the  passage  of  albu- 
men. 

Of  the  theories  holding  that  albuminuria  depends  upon 
blood-changes,  the  most  plausible  is  that  which  regards 
the  excess  of  salts  as  the  cause.  Experiments  have  shown 
that  when  the  salts  in  an  albuminous  solution  are  increased 
the  albumen  transudes  more  readily  through  animal 
membrane,  and  it  is  possible  that  this  principle  holds  good 
as  regards  the  blood  also. 

When  the  balance  of  pressure  in  the  glomeruli  is  dis- 
turbed by  increased  heart-action,  or  when  the  vessel- 
walls  or  epithelium  are  diseased  from  inflammation  or  a 
pathological  condition  of  the  blood,  as  in  scarlet  fever, 
poisoning,  venous  stasis,  blood  glandular  diseases,  etc., 
we  naturally  expect  the  transudation  of  albumen  to  re- 
sult. 
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In  degeneration  of  the  epithelium  the  presence  of  albu- 
men in  the  urine  is  the  result  of  two  conditions. 

First,  here,  as  in  other  parts  of  the  body,  when  inflam- 
mation is  present  there  will  be  an  albuminous  exudate ; 
secondly,  as  the  result  of  desquamation  of  the  epithelium 
and  consequent  changes  in  the  basement  membrane,  there 
will  be  a  free  transudation  of  albumen  from  the  vessels 
into  the  tubules. 

TESTS    FOR    ALBUMEN. 

In  all  instances  where  the  urine  to  be  tested  is  not  per- 
fectly clear,  it  should  be  filtered  before  applying  the  tests. 
This  may  be  done  in  a  few  minutes  by  means  of  filtering- 
paper  or  absorbent  cotton  and  a  funnel.  The  most 
reliable  tests  for  albumen  are  the  heat  test  and  the  nitric 
acid  test. 

Heat   Test 

A  test-tube  is  filled  to  one-fourth  or  one-third  of  its 
depth  with  perfectly  clear  acid  urine,  and  heat  applied 
until  boiling  occurs.  If  turbidity  results,  it  is  due  to  the 
presence  of  albumen  or  of  phosphates.  If  caused  by  the 
latter,  the  turbidity  will  disappear  on  the  addition  of  a 
few  drops  of  nitric  or  acetic  acid ;  if  by  albumen,  the  tur- 
bidity will  be  permanent. 

An  excellent  plan  is  to  apply  heat  to  the  upper  portion 
of  the  urine,  when,  by  contrast  with  the  clear  urine  below, 
the  slightest  cloudiness  will  become  apparent. 

Nitric  Acid,  or  Heller's  Test. 
•  Upon  a  quantity  of  pure,  colorless  nitric  acid  in  a  small 
test-tube,  allow  to  trickle  down  the  sides  of  the  tube,  from 
a  pipette,  an  equal  amount  of  clear  urine,  which  should 
overlie  the  acid,  not  mix  with  it.  If  albumen  be  present, 
at  the  point  of  contact  between  the  urine  and  the  nitric 
acid  there  will  appear  a  sharply-defined  white  band  or 
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Fig.  9. 


zone,  which  will  vary  in  thickness  according  to  the  quan- 
tity of  albumen  present.  Urates  or  the  resins  might  be 
mistaken  for  the  white  zone  of  albumen.  The  former  is 
less  distinct,  with  poorly-defined  margins,  resembling  some- 
what a  cloud  of  smoke,  and  on  examination  will  be  seen 
to  diffuse  itself  into  the  urine  above.  Heat  will  dissipate 
the  cloud,  while  it  will  intensify  the  zone  formed  by  al- 
bumen. If  alcohol  be  added,  the  zone  formed 
by  the  resins  will  disappear,  while  that  of  the 
albumen  will  become  more  marked. 

Other  tests  in  use  are  the  picric  acid,  sodium 
tungstate,  potassio-mercuric  iodide,  etc.,  for 
further  information  concerning  which  I  refer 
you  to  Tyson's,  Beale's,  Roberts's,  and  other 
excellent  works  on  the  practical  examination' 
of  urine. 

For  the  quantitative  analysis  of  albumen 
the  most  convenient  method,  and  a  sufficiently 
accurate  one,  is  that  of  Esbach.  A  tube  grad- 
uated like  that  in  Fig.  9  is  to  be  employed. 
Dr.  Esbach's  test  solution  is  prepared  by  dis- 
solving ten  grammes  of  picric  acid  and  twenty 
grammes  of  citric  acid  in  nine  hundred  cubic 
centimetres  of  boiling  distilled  water,  adding, 
when  cold,  sufficient  water  to  make  one  litre. 
The  filtered  acid  urine  is  poured  into  the 
glass  tube  up  to  the  mark  U,  and  the  reagent 
is  added  till  the  level  of  the  liquid  stands  at 
B.  Mix  the  liquids  thoroughly,  without  shak-. 
ing,  by  reversing  the  tube  a  dozen  times ; 
close  with  a  cork,  and  allow  it  to  stand  twenty- 
four  hours.  The  height  at  which  the  coagu- 
lum  then  stands,  read  off  on  the  scale,  will  indicate  the 
number  of  parts  per  thousand  or  grammes  of  albumen  in 
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one  litre.  This  divided  by  ten  will  give  the  percentage. 
If  the  amount  of  albumen  be  less  than  one-half  gramme 
per  litre,  it  cannot  be  accurately  estimated  by  this  method. 

Pyuria — Pyoturia. 

We  use  the  term  pyuria  to  indicate  the  presence  of  pus 
in  the  urine,  regardless  of  the  part  of  the  urinary  tract 
from  which  it  is  derived;  just  as  we  use  the  word  hema- 
turia to  indicate  the  presence  of  blood  in  the  urine.  We 
have  seen  in  studying  the  different  diseases  of  the  kid- 
neys that  pus  appears  in  the  urine  under  a  great  variety 
of  conditions,  and  have  considered  the  etiology  and 
pathology  of  these  conditions.  Nevertheless,  on  account 
of  the  importance  of  the  presence  of  pus  in  the  urine  as 
a  matter  of  diagnosis  and  prognosis,  it  may  be  well  for  us 
now,  under  the  head  of  pyuria,  to  epitomize  the  etiologi- 
cal circumstances  and  pathological  conditions  under  which 
it  appears. 

Etiology. — In  the  kidney  itself,  pyelitis  or  ulceration, 
abscesses  or  tubercular  kidney,  and  perinephritis  where 
the  abscess  opens  into  the  pelvis  of  the  kidney,  will  cause 
pyuria.  Ureteritis,  cystitis,  abscesses  in  the  submucous 
tissue  of  the  bladder,  pericystitis  or  pelvic  abscesses  open- 
ing into  the  bladder,  and  urethritis,  always  give  pus  in 
the  urine. 

Diagnosis. — There  will  be  no  difficulty  in  diagnosing 
pus  in  the  urine  if  the  urine  is  alkaline  from  ammoniacal 
decomposition.  Under  such  conditions  the  pus  will 
cohere  into  a  viscid,  tenacious  mass  which  can  be  drawn 
out  in  long  strings.  If  the  urine  be  acid,  the  pus- 
corpuscles  will  be  distinct,  and  chemical  and  microsco- 
pical examinations  will  be  necessary  to  determine  the 
diagnosis.  Urine  that  contains  pus  is  always  more  or  less 
turbid,  the  degree  of  turbidity  depending  upon  the  amount 
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of  pus  present.  Absolutely  clear  urine  does  not  contain 
pus.  All  turbid  urine,  however,  does  not  necessarily  con- 
tain pus.  The  turbidity  may  depend  upon  catarrhal 
mucus  from  the  bladder  or  from  the  pelvis  of  the  kidney ; 
or  it  may  be  due  to  the  presence  of  phosphates  or  urates. 
The  turbidity  caused  by  phosphates  will  disappear  on  the 
addition  of  an  acid  to  the  heated  urine ;  that  of  urates  will 
disappear  on  the  application  of  heat  alone.  The  turbidity 
of  acid  urine  containing  pus  must  increase  on  the  appli- 
cation of  heat  alone,  because  of  the  coagulability  of  the 
albumen  contained  in  the  liquor  puris. 


Fig.  10. 
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1,  Pus-corpuscles,  fresh ;  2,  pus-corpuscles  after  the  action  of  acetic  acid. 

Upon  microscopical  examination  we  detect  the  unmis- 
takable presence  of  pus-corpuscles ;  but  we  must  not  for- 
get, in  examining  urine  for  pus,  that  the  pus-corpuscle  is 
not  always  to  be  distinguished  from  the  white  blood- 
corpuscle  or  from  the  mucus-corpuscle.  In  catarrh  of  the 
bladder,  however,  no  matter  how  numerous  the  mucus- 
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corpuscles  are  shown  to  be  by  the  microscope,  unless 
on  chemical  examination  albumen,  which  is  constantly 
present  in  liquor  puris,  is  found,  you  may  be  certain  that 
the  urine  contains  no  pus.  Pus-serum  differs  in  no  respect 
from  blood-serum,  nor  does  pus-albumen  differ  from 
blood-albumen.  Pus  is  never  present  in  large  quantity 
when  due  to  pyelitis  alone,  and  in  this  case  the  micro- 
scope may  show  the  presence  of  epithelium  peculiar  to 
the  pelvis  of  the  kidney.  There  is  not  likely  to  be  much 
enlargement  or  great  tenderness,  and  there  will  be  but 
slight  fever. 

In  abscesses  of  the  kidney  or  abscesses  that  have  opened 
into  the  pelvis  of  the  organ,  unless  they  are  quite  small, 
pus  is  likely  to  be  present  in  great  quantity.  In  tuber- 
cular kidney,  besides  the  enlargement  and  tenderness  on 
pressure,  there  is  almost  a  certainty  of  deposits  in  other 
organs,  most  probably  the  testicles,  the  bladder,  or  the 
lungs.  The  pus  may  be  abundant,  and  yet  may  pass  only 
intermittently  with  the  urine,  on  account  of  the  tubercu- 
lar thickened  ureter  obstructing  its  continuous  passage. 
In  the  mean  time,  the  other  kidney,  if  healthy,  secretes 
normal  urine.  When  tuberculosis  of  one  kidney  is  sus- 
pected and  the  urine  is  clear,  it  should  be  examined  for 
several  consecutive  days. 


CHAPTER    XL 

NEPHRITIS BRIGHT'S    DISEASE. 

Before  taking  up  the  study  of  nephritis,  Bright's  dis- 
ease, or  so-called  albuminuria,  let  us  say  a  word  about  the 
nomenclature  of  inflammatory  diseases  of  the  kidneys. 

The  confusing  nomenclature  of  the  inflammatory  dis- 
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eases  of  the  kidneys  is.  no  doubt  largely  responsible  for  the 
hopelessly  indefinite  idea  of  the  pathological  condition 
which  the  term  Bright's  disease  conveys. 

On  commencing  the  study  of  diseases  of  the  kidneys  the 
student  usually  finds  himself  entangled  in  the  meshes  of 
confusing  terms, — such  as  desquamative  nephritis,  paren- 
chymatous nephritis,  tubular  nephritis,  tubulitis,  tubal 
nephritis,  glomerulo-nephritis,  interstitial  nephritis,  inter- 
tubular  nephritis,  gouty  kidney,  cirrhosis,  abscess  of  the 
kidney,  amyloid  degeneration,  waxy  kidney,  lardaceous 
kidney,  albuminuria,  Bright's  disease,  renal  disease,  acute 
Bright's  disease,  chronic  Bright's  disease,  catarrhal  nephri- 
tis, croupous  nephritis,  morbus  Brightii,  acute  diffuse 
nephritis,  granular  kidney,  granular  contracting  kidney, 
diffuse  interstitial  nephritis,  suppurative  nephritis,  nephri- 
tis vera,  red  granular  atrophy,  consecutive  Bright's  dis- 
ease, etc. 

It  would  be  just  as  reasonable,  and  no  more  pernicious 
or  confusing,  to  use  the  unqualified  term  lung  fever  for 
all  diseases  of  the  lungs,  having  no  definite  terms  for 
bronchitis,  capillary  bronchitis,  broncho-pneumonia,  pneu- 
monitis, or  fibrous  phthisis,  as  it  would  be  to  apply  most 
of  these  terms  indiscriminately  to  any  and  all  inflammatory 
diseases  of  the  kidneys. 

'  We  have  a  nephritis,  as  we  have  a  pneumonitis,  which 
involves  in  inflammation  the  entire  organ,  and  in  either 
case  terminates  in  recovery,  abscess,  or  chronic  disease. 

It  is  only  necessary  to  bear  in  mind  that  for  all  practi- 
tical  purposes  the  kidneys  are  made  up  essentially  of  three 
tissues, — viz.,  blood-vessels,  tubules,  and  interstitial  or 
interlobular  fibrous  tissue.  In  one  case  the  lesion  is 
primarily  and  essentially  an  interstitial  nephritis,  whose 
pathological  condition  is  the  result  of  the  hyperplasia  of 
the  fibrous  interstitial  tissue  and  its  subsequent  contraction. 
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Then  there  is  the  condition  in  which  the  primary  lesion 
is  in  the  tubules  and  tufts,  and  which  is  essentially  a 
tubulitis ;  while  amyloid  degeneration  is  primarily  a  disease 
of  the  blood-vessels. 

Thus,  with  an  intelligent  inquiry  into  the  etiology  and 
history  of  a  case,  a  thorough  examination  of  the  other 
organs  which  necessarily  become  involved  in  each  of  these 
pathological  conditions,  and  a  careful  analysis  of  the  urine, 
we  need  have  no  more  doubt  about  the  pathological  con- 
dition of  the  kidneys  in  any  individual  case  of  albuminuria 
than  we  have  in  any  case  of  disease  of  the  lungs  after  an 
exhaustive  examination. 

In  the  nomenclature  of  diseases  of  the  kidneys,  as  in 
that  of  diseases  of  any  other  organ,  it  is  best  to  use  the 
term  that  will  most  nearly  convey  the  pathological  condi- 
tion. In  our  study  of  inflammatory  diseases  of  the  kidneys 
we  shall  follow  this  course  and  confine  ourselves  to  the 
terms  tubular  nephritis,  acute,  subacute,  and  chronic,  to 
designate  the  inflammation  that  commences  in,  and 
primarily  involves,  the  tubules  and  Malpighian  corpuscles ; 
intertubular  or  interstitial  nephritis  when  the  inflammation 
evidently  begins  in  the  interstitial  or  intertubular  tissue ; 
and  nephritis  when  the  whole  organ  is  involved  in  the  in- 
flammation, just  as  we  use  the  term  pneumonitis  when 
there  is  a  hepatized  condition  of  the  lung. 

For  the  disease  which  originates  in  the  blood-vessels  we 
shall  use  the  ordinary  designation  of  amyloid  degeneration. 

With  this  simple  nomenclature,  I  am  sure  we  shall  be 
able  to  study  and  understand  the  inflammatory  diseases 
of  the  kidneys,  or  so-called  Bright's  disease. 
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CHAPTER    XII. 

TUBULAR  NEPHRITIS TUBULITIS TUBAL  NEPHRITIS DES- 
QUAMATIVE   CATARRHAL CROUPOUS ACUTE SUB- 
ACUTE  CHRONIC. 

Acute  tubular  nephritis  may  be  denned  as  an  acute  in- 
flammation of  the  tubules  and  Malpighian  corpuscles  of 
the  kidney. 

Etiology. — Injuries,  such  as  blows,  falls,  or  wounds,  are 
not  infrequently  the  cause  of  acute  tubular  nephritis,  as 
are  also  the  acute  infectious  diseases,  more  particularly 
scarlet  fever,  diphtheria,  cholera,  and  erysipelas.  In 
addition  to  these,  there  is  that  mysterious  etiological 
factor  which  operates  we  know  not  how, — viz.,  catching 
cold. 

Suppression  of  the  action  of  the  skin  is  a  frequent 
cause,  as,  for  instance,  lying  on  the  cold  ground  after 
excessive  physical  exertion,  or  exposure  to  draughts  while 
perspiring,  as  is  the  case  with  bakers,  firemen,  and 
moulders,  and  particularly  in  those  addicted  to  the  use  of 
alcoholic  liquors. 

Pyaemia  is  responsible  for  some  cases ;  and  a  constant 
source  of  acute  tubular  nephritis  is  pregnancy. 

Inflammation  may  invade  the  kidney  from  other  organs ; 
for  instance,  the  right  kidney  from  hepatitis.  Perine- 
phritis may  be  the  primary  trouble,  or  a  cystitis  may 
involve  the  ureter  and  extend  to  the  kidneys. 

At  times,  when  very  hard  pushed,  we  may  be  com- 
pelled to  fall  back  on  our  old  friend  "idiopathic." 

Age  is  a  factor  in  the  etiology.  The  great  majority 
of  cases  occur  between  the  ages  of  fifteen  and  forty.  It  is 
rare  in  children  except  as  an  accompaniment  or  sequela 
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of  the  acute  infectious  diseases,  and  is  not  frequent  after 
forty,  except  in  the  intemperate  or  in  septic  conditions  and 
erysipelas.  Males  are  more  subject  to  it  than  females, 
owing  both  to  their  habits  and  to  their  occupations.  In 
impairment  of  the  function  of  the  liver  the  elimination  of 
bile,  biliary  salts,  and  elements  the  result  of  incomplete 
tissue-metamorphosis  not  infrequently  provokes  a  tubular 
nephritis.  This  may  occur  also  where  the  kidney  is  called 
upon  to  eliminate  sugar. 

Acute  tubular  nephritis  is  met  with  in  all  climates,  but 
more  frequently  in  the  cold,  damp  months  of  the  year  than 
in  the  warm  summer  months.  Syphilis  is  responsible  for 
some  cases.  Tyson  has  been  quoted  as  saying  that  mental 
anxiety  resulting  from  grief  or  from  business  or  financial 
embarrassments  may  cause  Bright's  disease. 

That  any  man  broken  down  by  cares  and  anxiety  might 
develop  Bright's  disease  is  not  surprising,  nor  is  it  un- 
usual or  strange  that  mental  anxiety  should  be  the  remote 
cause  of  disease  of  any  organ.  The  same  cause  will  pro- 
duce different  diseases  in  different  individuals  according 
to  their  respective  diatheses. 

Only  a  few  years  ago  Dr.  Semmola,  of  Naples,  advanced 
the  theory  that  nephritis  is  a  blood-disease,  and  that  the 
primary  cause  of  every  case  of  albuminuria  is  in  the  blood. 
That  it  is  the  pathological  chemical  condition  of  the  blood 
which  irritates  and  inflames  the  tubules  is  true  ;  but  if  this 
morbid  condition  is  produced  by  the  suppression  of  the 
functions  of  the  skin  or  the  liver,  I  do  not  see  how  the 
blood  condition  can  be  called  the  primary  cause.  I  believe 
it  was  Dr.  C.  Letzerich  who,  several  years  ago,  first  de- 
scribed bacteriological  nephritis.  He  had,  one  season,  a 
large  number  of  cases  of  nephritis  in  children,  none  of 
whom  had  had  an  acute  infectious  disease.  They  all  ex- 
hibited similar  symptoms,  and  in  every  case  he  found  the 
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same  bacteria  in  the  urine.  Dr.  Letzerieh,  if  I  remember 
rightly,  looked  upon  the  disease  in  these  cases  as  an  en- 
demic condition,  the  particular  bacteria  having  gained 
access  to  the  blood  through  the  medium  of  drinking-water. 

It  has  long  been  noticed  that  a  slight  amount  of  albumen 
often  occurs  in  the  urine  during  an  attack  of  erysipelas ; 
while  in  many  instances  it  is  accompanied  by  a  more  or 
less  severe  attack  of  acute  tubular  nephritis. 

Moulin  in  his  recent  work  on  surgery  instances 
Bright's  disease  as  an  etiological  factor  in  erysipelas.  To 
be  sure,  gouty  people  with  cirrhosis  of  the  kidney  often 
contract  erysipelas,  but  in  the  many  combined  cases  of 
erysipelas  and  acute  tubular  nephritis  that  have  come 
under  my  notice  I  have  always  considered  the  former  the 
cause  of  the  latter,  either  as  the  direct  result  of  the  pres- 
ence of  the  Streptococcus  erysipelatosus  in  the  blood-vessels 
of  the  kidney,  or  indirectly  from  the  chemical  condition 
of  the  blood  due  to  ptomaines.  The  bacteriological 
etiology  of  tubulitis,  however,  will,  I  am  fully  convinced, 
be  found  to  apply  equally  well  to  the  nephritic  inflamma- 
tion that  accompanies  or  follows  any  of  the  other  acute 
infectious  diseases.  Aside  from  the  micro-organisms  of 
the  acute  infectious  diseases,  whether  special  nephritic 
bacteria  will  ever  be  discovered  is  a  matter  for  the  future 
to  decide. 

The  etiology  of  the  tubular  nephritis  accompanying 
pregnancy  is  obscure.  Some  writers  consider  the  pressure 
of  the  gravid  uterus  upon  the  kidney  responsible  for  the 
trouble.  I  have  seen  nephritis  and  dropsy  as  early  as  the 
third  or  fourth  month,  certainly  before  the  uterus  had 
attained  a  size  sufficient  to  exert  any  pressure  upon  the 
kidney,  thus  leaving  us  to  look  for  other  causes  to  account 
for  the  inflammation. 

Other  writers  have  suggested  the  possibility  of  the  in- 
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flammation  being  the  result  of  passive  congestion  from 
pressure  of  the  gravid  uterus  on  the  renal  veins,  thus  pre- 
venting the  return  of  blood.  Again,  the  theory  1ms  been 
advanced  that  pressure  upon  the  ureters  may  be  an  etio- 
logical factor.  Exactly  how  obstruction  of  the  ureters 
could  disarrange  the  kidney  without  producing  nephrosis 
and  great  pain  from  pelvic  distention  it  is  difficult  to  com- 
prehend. 

A  more  plausible  theory  is  the  one  which  suggests  that 
pressure  upon  the  iliac  arteries  or  the  abdominal  aorta, 
by  producing  an  intense  hyperemia  of  the  kidney,  causes 
the  albuminuria.  We  must  not  forget  that  in  some  cases 
of  albuminuria  during  pregnancy  there  is  a  possibility  of 
nephritis  having  been  present  before  the  women  became 
pregnant ;  and  this  suggestion  is,  I  believe,  strengthened 
by  the  pathology,  as  we  occasionally  find  in  cases  of 
women  who  have  died  in  puerperal  convulsions  the  small 
white  kidney  or  the  atrophied  white  kidney  of  chronic 
tubular  nephritis. 

It  is  not  possible  that  the  kidney  could  undergo  such 
changes  in  so  short  a  time ;  and  hence  it  is  almost  certain 
that  in  these  few  cases,  at  least,  the  women  had  albuminu- 
ria before  they  became  pregnant.  If  the  women  were  not 
primiparse  they  had  probably  had  albumen  with  their 
previous  pregnancies,  and  the  kidneys  had  failed  to 
recover  themselves  during  the  interim. 

Though  there  is  no  absolute  proof  of  the  hypothesis,  the 
strong  probabilities  are  that  puerperal  nephritis  is  gener- 
ally, if  not  always,  the  result  of  the  profound  blood-changes 
that  occur  during  pregnancy,  especially  the  increase  of 
extractive  matters  with  the  general  increased  heart- 
pressure  during  this  state. 

Etiology  of  Subacute  Tabular  Nephritis. — The  etiology  of 
subacute  tubular  nephritis  differs  in  no  way  from  that  of 
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the  acute  form.  It  is  only  in  the  clinical  history  that  we 
Unci  a  difference,  it  being  more  insidious  in  its  invasion. 

A  large  number  of  cases  are  associated  with  cirrhosis 
of  the  liver  or  with  any  form  of  chronic  hepatic  disease 
which  disturbs  the  function  of  the  liver. 

Etiology  of  Chronic  Tabular  Nephritis. — Chronic  tubulitis 
is  simply  the  result  of  acute  or  subacute  tubulitis. 

Pathology. — In  acute  tubular  nephritis  we  find  a  large, 
smooth  kidney,  in  most  cases  red  in  color,  the  enlarge- 
ment confined  chiefly  to  the  cortex.  The  capsule  is  easily 
detached.  The  microscope  reveals  the  fact  that  the  path- 
ological change,  except  the  hyperemia  and  the  serous 
exudation,  is  confined  entirely  to  the  epithelium  lining 
the  tubules  and  Malpighian  corpuscles,  with  more  or  less 
involvement  of  the  endothelium. 


The  epithelium  will  be  cloudy  and  swollen,  from  the 
absorption  of  the  exuded  albuminous  fluid,  and  may  be 
granular,  from  the  infiltration  of  oil-globules  and  detritus 
partly  exuded  from  the  blood-vessels  and  partly  the  result 
of  destruction  of  the  epithelial  protoplasm  itself. 

In  a  more  advanced  stage  the  epithelium  has  a  coarser, 
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more  granular  appearance,  containing  larger  fat-globules; 
while  in  the  later  stages  the  protoplasm  is  entirely  de- 
stroyed and  its  place  occupied  by  the  fat-globules. 

The  tubes  are  filled  with  casts  of  the  epithelium  in  dif- 
ferent stages  of  degeneration,  while  in  more  advanced 
cases  some  of  the  tubules  will  be  found  empty.  The 
stroma  is  not  involved,  and  the  blood-vessels  remain  un- 
changed. 

Subacute. — In  subacute  tubular  nephritis  we  often  have 
a  light-colored  or  the  so-called  white  kidney.  The  cap- 
sule strips  easily.  The  epithelium  is  swollen  and  granular, 
and  many  tubes  are  empty. 

Chronic. — The  kidney  of  chronic  tubular  nephritis  is 
very  large,  whence  it  is  usually  called  the  large  white 
kidney.  The  capsule  is  easily  detached,  the  cortex  is 
much  enlarged,  the  endothelial  cells  are  swollen,  and  most 
of  the  epithelium  is  desquamated.  The  casts  found  in 
the  tubes  and  urine  are  of  the  hyaline  variety.  An  excep- 
tion in  size  is  apt  to  occur  in  the  chronic  tubular  nephritis 
of  the  intemperate.  The  kidney  is  often  small  in  size  and 
red  in  color,  the  reduced  size  of  the  organ  being  the 
result  of  an  atrophy,  not  of  a  contraction.  Where  the 
disease  is  of  long  duration  there  is  a  slight  thickening  of 
the  interstitial  tissue  and  of  Bowman's  capsule. 

Symptoms. — Acute  tubular  nephritis  is  generally  ush- 
ered in  by  a  chill  or  recurrent  chills,  which  may  not  be 
very  severe,  followed  by  fever,  the  temperature  not  likely 
to  be  over  102°  or  103°  F.,  and  accompanied  by  heavy 
aching  pains  in  the  back,  which  extend  around  the  groin 
and  often  down  the  ureters.  There  is  frequent  micturi- 
tion, with  the  passage  of  a  small  quantity  of  urine.  The 
urine  is  high-colored,  of  high  specific  gravity,  and  con- 
tains albumen,  a  lessened  quantity  of  urea,  and  sometimes 
blood-corpuscles.  The  patient  is  usually  troubled  with 
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nausea  and  vomiting,  and  is  seldom  without  severe  head- 
ache. This  condition  may  last  for  two  or  three  days, 
when  the  urine  increases  in  quantity,  becomes  of  lower 
specific  gravity,  the  blood  disappears,  the  pains  cease,  the 
temperature  falls  to  100°,  vomiting  diminishes  or  ceases, 
and  the  headache  subsides. 

Vomiting  is  a  frequent  symptom  in  albuminuria,  and 
its  severity  often  seems  to  be  in  direct  relation  to  the 
oliguria.  This  well-known  tendency  to  vomiting  in 
nephritis  is  often  attributed  by  writers  to  reflex  action. 
It  is  most  probably  due  to  one  of  two  causes,  or  in  some 
cases  perhaps  to  both :  first,  to  the  fact  that  the  gastric 
secretions  are  deficient  especially  in  free  hydrochloric 
acid,  in  consequence  of  which  the  food  fails  to  be  digested, 
and  produces  irritation,  pain,  and  vomiting ;  secondly,  to 
the  elimination  by  the  mucous  membrane  of  the  stomach 
and  bowels  of  waste  material  which  should  be  eliminated 
by  the  kidneys,  just  as  in  gout  patients  so  frequently  suffer 
from  severe  attacks  of  vomiting,  diarrhoea,  bronchitis, 
asthma,  or  cystorrhcea. 

In  the  latter  of  these  cases  it  is  no  doubt  owing  to  the 
elimination  of  urate  of  sodium  by  the  respective  mucous 
membranes. 

Aneeniia,  we  have  seen,  is  one  of  the  characteristic  feat- 
ures of  acute  tubular  nephritis.  Whether  it  depends  upon 
deficiency  of  digestion  and  assimilation,  or  whether  the 
diminished  gastric  secretion  is  owing  to  the  antemia,  is  a 
question  of  importance.  The  anaemia  of  acute  tubular 
nephritis  is  probably  a  primary  condition  of  the  blood, 
and  the  diminished  gastric  secretion  the  result, 

For  some  not  very  readily  explained  reason,  we  often 
have,  accompanying  these  symptoms,  oedema  about  the 
face,  particularly  under  the  eyes,  and  after  a  few  days  the 
oedema  may  also  appear  about  the  ankles. 
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In  other  cases,  while  the  headache  in  a  measure  sub- 
sides and  the  vomiting  ceases,  the  urine  increases  in 
quantity,  becomes  lower  in  specific  gravity,  and  the  blood 
disappears,  but  the  albumen  increases.  The  patient  be- 
comes rapidly  anaemic,  and  there  will  be  dropsy  of  the 
lower  extremities.  The  condition  may  remain  thus  for 
several  weeks  or  months,  and  disappear  entirely,  or  the 
dropsy  may  steadily  increase,  the  amount  of  albumen  con- 
tinuing about  the  same,  while  careful  examination  by  the 
microscope  will  reveal  tube-casts  in  abundance  of  the 
epithelial,  granular,  and  fatty  varieties.  The  patient  be- 
comes gradually  more  anaemic,  or  rather  the  blood  may 
be  said  to  be  in  a  hydremic  condition. 

With  dropsy  of  the  lower  extremities  there  may  be 
cedema  of  the  whole  cellular  tissue,  or  general  anasarca, 
with  effusion  or  accumulation  of  fluid  in  the  serous  cavi- 
ties, especially  ascites. 

At  any  stage  of  the  disease  when  dropsy  has  become 
evident,  a  fatal  termination  may  occur  from  cedema 
glottidis,  cedema  of  the  lungs,  or  effusion  into  the  pleural 
cavity  or  the  pericardium ;  and  when  so-called  uraernic 
poisoning,  convulsions,  or  coma  occur  in  this  form  of 
Bright's  disease,  it  may  be  due  to  cedema  of  the  brain  or 
effusion  into  the  ventricles  or  subarachnoid. 

There  is  seldom  disturbance  of  vision,  albuminoid  reti- 
nitis, or  epistaxis  in  this  form  of  Bright's  disease.  In  the 
few  cases  where  dimness  of  vision  occurs  it  is  due  to  in- 
terference with  the  optic  centres,  and  not  to  any  lesion  of 
the  optic  nerves  or  the  retina. 

On  the  other  hand,  the  patients  are  very  subject  to 
pericarditis  or  endocarditis,  and  pneumonia. 

Symptoms  of  Subacute  Tubulitis. — The  symptoms  in  what 
I  propose  to  describe  as  subacute  tubulitis  differ  from  those 
of  the  acute  form  principally  in  the  first  stages ;  for  in- 
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stance,  it  is  not  ushered  in  by  chills,  there  is  no  fever, 
there  are  no  aching  pains  about  the  loins,  and  there  may 
be  neither  nausea  nor  vomiting  for  weeks.  I  have  had 
several  such  patients,  believing  themselves  perfectly  well, 
who  have  presented  themselves  for  examination  for  life- 
insurance.  Upon  examining  the  urine,  a  large  quantity 
of  albumen  is  found  to  be  present.  On  careful  inquiry 
one  may  elicit  the  fact,  which  the  individual  had  not 
noticed,  that  micturition  has  been  a  little  more  frequent 
than  formerly.  If  the  microscope  in  such  cases  shows 
tube-casts,  epithelial  and  granular,  or  if  the  quantity  of 
albumen  is  too  great  to  be  accounted  for  by  the  so-called 
physiological  albuminuria,  these  patients  will,  within  from 
six  to  twelve  months,  become  angemic  and  dropsical.  In 
fact,  the  later  symptoms  of  acute  tubular  nephritis  will 
become  evident  here. 

Many  of  these  patients  consult  the  physician  for  head- 
ache, and  perhaps  for  nausea  or  indigestion.  They  may 
tell  him  that  they  have  consulted  several  physicians,  whose 
prescriptions  have  failed  to  give  them  relief.  If  these 
symptoms  are  of  several  months'  standing,  the  patient  may 
also  complain  of  some  dyspnoea  or  weakness,  and  there 
will  be  more  or  less  anorexia,  but  no  complaint  peculiar 
to  the  urinary  organs. 

Careful  examination  and  inquiry  may,  in  these  cases, 
again  elicit  the  fact  which  the  patients  had  failed  to  no- 
tice, that  micturition  has  been  of  late  somewhat  more 
frequent  than  usual,  they  probably  getting  up  once  during 
the  night  to  empty  the  bladder.  Such  patients  seldom, 
however,  fail  to  exhibit  a  peculiar  cachexia,  which  I  have 
been  in  the  habit  of  calling  the  "  kidney  expression." 
It  is  not  the  smoky,  dusky  look  of  pneumonia,  nor  the 
cyanotic  appearance  caused  by  valvular  insufficiency,  but 
a  puffy,  doughy  appearance  peculiar  to  these  cases.     The 
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urine,  on  examination,  invariably  shows  the  presence  of  a 
large  amount  of  albumen,  with  the  usual  easts.  In  a  few 
months,  should  the  case  progress  unfavorably,  there  will 
be  dropsy,  anasarca,  ascites,  and  perhaps  oedema  of  the 
lungs  or  effusion  into  the  pleural  cavity,  as  we  have  al- 
ready seen,  differing  in  no  way  from  the  later  stages  of 
the  acute  form. 

Symptoms  of  Chronic  Tabular  Nephritis. — There  is  no 
well-marked  line  of  demarcation  that  enables  us  to  deter- 
mine when  an  acute  or  a  subacute  tubular  nephritis  be- 
comes a  chronic  tubular  nephritis.  A  large  number  of 
the  acute  cases  either  entirely  recover  or  die  within  from 
three  to  six  months.  Those  which  are  of  five  or  six 
months'  standing,  and  are  still  unaccompanied  by  extreme 
anasarca,  I  usually  designate  as  cases  of  chronic  tubular 
nephritis. 

Many  of  these  cases  live  for  one  or  two  years,  and  occa- 
sionally a  case  of  evident  tubular  nephritis  may  live  even 
longer.  In  such  cases  there  is  probably  some  intertubular 
involvement,  and  they  might  properly  be  called  cases  of 
peri-tubular  nephritis.  It  is  evident  that  these  cases  do 
not  differ  so  much  in  their  symptoms  as  in  the  duration 
of  the  attack. 

Dropsy. — Dropsy  is  so  constant  a  condition  in  the  acute 
inflammatory  diseases  of  the  kidney  that  it  deserves  more 
than  a  passing  notice. 

When  we  have  dropsy  of  the  lower  extremities  and 
ascites  from  portal  obstruction,  as  in  cirrhosis  or  cancer 
of  the  liver,  the  dropsy  is  due  to  collateral  blood-pressure 
in  the  veins,  while  the  dropsy  of  Bright's  disease  is  due 
rather  to  a  pathogenic  condition  of  the  blood  or  blood- 
vessels brought  about  by  the  elimination  of  albumen  or 
the  retention  of  uric  acid,  etc. 

The  escape  of  serum  from  the  blood-vessels  into  the 
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cellular  tissue  is  a  transudation,  a  mere  physical  or  me- 
chanical process,  which  takes  place  from  the  capillaries 
into  the  interstices  of  the  cellular  tissue  faster  than  it 
can  he  taken  up  by  the  veins  and  lymphatics ;  differing 
entirely  from  the  exudation  of  inflammation,  which  is 
a  vital  process,  the  escaped  fluid  being  capable  of  organi- 
zation. 

Whatever  the  pathological  condition  of  the  blood,  it  is 
clearly  not  a  mere  anaemia  or  hydrsemia. 

Dropsy  is  often  a  symptom  of  diseases  of  nutrition  and 
the  blood  glandular  organs,  but  it  is  never  present  in  the 
extreme  degree  in  which  we  find  it  in  these  cases. 

A  peculiarity  of  the  dropsy  of  Bright's  disease  is  its 
tendency  to  shift  about,  a  circumstance  that  is  difficult  to 
understand.  With  the  exception  of  the  peritoneal  cavity, 
all  the  serous  cavities  are  more  likely  to  fill  in  Bright's 
than  in  any  other  disease. 

Frequently,  in  Bright's,  we  find  the  dropsy  depend- 
ing apparently  upon  the  secretion  of  urine.  When  the 
urine  is  scanty  the  dropsy  develops  more  rapidly,  disap- 
pearing in  a  measure  when  the  kidneys  act  freely.  How- 
ever, at  other  times  there  may  be  extreme  dropsy  with  a 
free  secretion  of  urine. 

The  condition  of  the  arteries  in  acute  Bright's  has  not 
received  from  microscopists  and  histologists  the  attention 
the  subject  deserves. 

ISTo  ambitious  student  of  medicine  need  feel  discouraged. 
There  are  plenty  of  discoveries  yet  to  be  made  in  every 
department  of  medicine,  especially  in  the  etiology  and 
pathology  of  disease. 

Prognosis. — Time  was  when  the  prognosis  of  albu- 
minuria generally  was  held  to  be  much  more  hopeless 
than  at  present,  The  name  Bright's  disease  has  a  great 
terror  for  the  laity.     I  am  surprised,  in  the  light  of  my 
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that  so  large  a  number  of  medical  men 
should  still  take  the  same  view  of  this  disease. 

I  have  not  kept  notes  of  every  case  of  tubular  nephritis, 
but  I  feel  justified  in  making  the  assertion  that  more  than 
fifty  per  cent,  of  such  casus  end  in  recovery,  while  many 
of  those  who  die  do  so  from  complications,  chief  among 
which  are  pneumonia,  endocarditis,  and  pericarditis.  Of 
those  whose  death  may  be  said  to  be  the  direct  result  of 
tubular  nephritis,  acute,  subacute,  or  chronic,  some  die 
of  oedema  of  the  lungs  or  of  the  glottis,  effusions  into  the 
serous  cavities,  so-called  ursemic  poisoning,  or  apparent 
exhaustion  from  the  hydremic  condition  of  the  blood. 

Treatment. — When  we  are  called  upon  to  treat  a  case 
of  acute  tubular  nephritis,  the  patient  is  found  with  fever, 
perhaps  nausea  and  vomiting,  pain,  uneasiness,  and  dis- 
tress in  the  lumbar  region,  with  frequent  and  probably 
painful  micturition.  He  may  be  voiding  only  a  drachm 
or  two  of  high-colored  bloody  urine  of  high  specific  gravity. 

The  indications,  of.  course,  would  be  to  relieve  the  pa- 
tient's distress  and  restore  the  functions  of  the  kidney ; 
but  we  have  no  specific  in  medicine  that  will  accomplish 
this.  We  can,  however,  in  a  measure,  relieve  the  patient's 
distress,  and  appeal  to  the  skin  and  bowels  to  assist  in 
doing  the  suspended  work  of  the  kidneys. 

Absolute  rest  is  to  be  enjoined,  with  the  simplest  diet, 
consisting  of  milk  and  water  or  rice-water.  Dry-cups 
may  be  applied  over  the  region  of  the  kidneys,  also  hot 
or  cold  applications,  whichever  is  more  agreeable  to  the 
patient. 

The  bowels  should  be  kept  freely  open  by  a  saline  ca- 
thartic, and  diaphoresis  should  be  insured. 

As  for  restoring  the  functions  of  the  kidneys,  some  ad- 
vise diuretics,  while  others  advocate  the  securing  as  nearly 
as  possible  of  complete  physiological  rest  for  the  kidneys. 
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I  believe  the  true  course  lies  between  these  two  ex- 
tremes ;  that  is,  between  stimulating  the  kidneys  by 
diuretics  on  the  one  hand,  and  enforcing  complete  physio- 
logical rest  on  the  other.  I  attempt  to  keep  up  some 
blood-pressure  on  the  kidneys  with  as  little  irritation  to 
the  organs  as  possible,  so  that  while  I  enjoin  rest,  enforce 
the  strictest  regimen  as  to  diet,  appeal  to  the  bowels  and 
skin,  and  take  advantage  of  external  applications  to  re- 
lieve congestion,  I  endeavor  to  keep  up  the  blood-pressure 
in  the  kidneys  by  allowing  the  patient  large  quantities  of 
cold  water  or  rice-water. 

As  the  lessened  quantity  of  urine  must  lepend  in  a 
measure  on  the  obstruction  of  the  tubules  by  casts  and 
exudation,  it  would  seem  reasonable  to  suppose  that 
blood-pressure  kept  up  in  the  glomeruli,  without  irrita- 
tion, would  assist  in  clearing  the  tubules.  If  more  agree- 
able, the  patient  may  take  carbonized  or  mild  mineral 
water,  such  as  Napa  soda,  Coronado,  Bartlett,  etc. 

Here  let  me  say,  far  parenthese,  that  if  practising  on 
this  coast,  when  you  do  use  mineral  water  you  should  by 
all  means  give  the  preference  to  the  springs  of  California, 
as  their  variety  is  legion. 

In  the  majority  of  cases  a  few  days  will  bring  relief  to 
the  patient.  The  headache  or  vomiting,  if  present,  begins 
to  yield,  and  the  quantity  of  urine  soon  increases.  It  no 
longer  contains  blood,  but  a  large  amount  of  albumen  is 
still  present,  with  lessened  urea  and  abundant  epithelial 
tube-casts.  The  diet  may  be  gradually  increased.  The 
indications  for  appealing  to  the  skin  and  bowels  are 
less  urgent,  and  we  shall  soon  find  our  patient  becoming 
anaemic,  for  we  have  already  seen  that  where  there  is 
much  albumen  there  is  disintegration  of  red  blood-cor- 
puscles and  a  consequent  hydremic  condition  of  the  blood. 

In  this  stage  of  the  disease,  that  is,  when  the  acute 
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febrile  symptoms  have  disappeared,  or  in  subacute  cases, 
mild  diuretics,  with  or  without  preparations  of  iron,  seem 
to  lessen  the  quantity  of  albumen. 

I  have  seen  marked  improvement,  in  lessening  the 
quantity  of  albumen,  restoring  the  appetite,  and  arresting 
the  anaemia,  from  the  administration  of  one  or  other  of 
the  following  formulae : 

U   Liq.  arsenici  chloridi,  gi; 
Tinct.  ferri  chloridi, 
Spt.  etheris  nitrosi,  aa  £iv; 
Glycerini  ad  ^  iv. — M. 
Sig. — A  teaspoonful  in  water  after  each  meal,  and  at  bedtime. 

In  some  cases  I  prescribe  only  one-half  drachm  of  the 
liquor  arsenici  chloridi,  giving  a  teaspoonful  in  water 
every  two  hours  during  the  day,  occasionally  either  add- 
ing to  this  or  substituting  for  the  arsenic  one-half  grain 

o  o  o 

of  hydrarg3^ri  bichloridum,  and  sometimes  I  give  the 
hydrargyri  bichloridum  alone  in  doses  of  one  one-hun- 
dredth of  a  grain  every  hour  or  two. 

In  addition  to  its  containing  the  iron  which  is  so  neces- 
sary, a  great  advantage  of  the  tincture  of  chloride  of  iron 
is  that  it  supplies  the  deficiency  of  free  hydrochloric  acid 
in  the  gastric  secretions.  The  addition  of  the  arsenic  and 
bichloride  of  mercury  prevents  the  decomposition  of  the 
food  in  the  alimentary  canal,  and  the  offensive  odor  of  the 
evacuations,  so  often  present  in  Bright's,  is  completely 
obviated. 

Another  favorite  prescription  of  mine,  and  one  that  will 
perhaps  be  more  often  of  benefit  than  any  other  that  I 
have  tried,  is  the  following  : 

R    Sulphur,  prascipitatum, 
Ferri  carhonatis, 
Glycerini,  aa  giv ; 

Aquas  cinnamomi,  vel  aquae  copaibas,  giv. — M. 
Sig  — A  teaspoonful  every  two  hours,  or  after  meals  and  at  bedtime. 

8* 


90  DISEASES  OF  THE  KIDNEYS. 

The  iron  is  indicated  by  the  anaemia,  but  the  beneficial 
results  are  not  entirely  due  to  the  iron,  as  these  patients 
do  better  when  it  is  combined  with  the  sulphur.  It  is 
possible  that  it  acts  beneficially  on  the  mucous  membrane 
of  the  bowels  by  the  elimination  of  morbific  material. 

The  following  is  another  mixture  which  in  subacute  or 
chronic  tubular  nephritis  is  often  given  with  benefit : 

R   Acidi  arseniosi,  gr.  i ; 

Ferri  carbon atis,  gi; 

Bals.  copaibse  (insp.),  ^i. — M. 
Div.  in  capsulas  no    xxx. 
Sig. — One  after  each  meal,  and  at  bedtime. 

There  are,  of  course,  many  other  combinations  and 
preparations  of  iron.  "Where  I  have  any  suspicion  of  a 
syphilitic  history,  I  always  prefer  the  following,  which  has 
served  an  admirable  purpose  : 

R   Hydrarg.  biniodidi,  gr.  ss  ; 
Potassii  iodidi,  gss; 
Syr.  ferri  iodidi,   sjiii ; 
Aquse  destillatae  ad  ^  iv. — M. 
Sig. — A  teaspoonful  every  two  hours,  in  water. 

In  many  cases,  however,  there  are  symptoms  and  com- 
plications which  we  must  treat  as  occasion  requires.  The 
dropsy  often  becomes  so  urgent  that  it  demands  immediate 
relief.  The  general  anasarca  is  extreme,  while  some  one 
of  the  serous  cavities  may  also  contain  a  large  amount  of 
fluid.  The  more  acute  the  case,  the  less  likely  are  we  to 
obtain  diuresis,  even  if  stimulation  of  the  organs  is  justi- 
fied. We  have  then  to  depend  on  elimination  by  the 
alimentary  canal  and  the  skin. 

As  for  diuretics,  only  the  mildest  should  ever  be  used 
in  acute  tubular  nephritis.  When  the  very  acute  symp- 
toms have  passed,  I  often  prescribe  the  following  pill : 
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R   Massffi  hydrarg., 
Pulv.  digitalis, 
Ext.  colocynthidis, 
Pulv.  scilhe,  aa  gr.  i. —  M. 
Sig. — A  pill  every  two,  three,  or  four  hours. 

Should  this  fail  to  increase  the  secretion  of  urine, 
use  small  closes  of  the  iodide  or  acetate  of  potassium, 
with  or  without  digitalis,  or  balsam  copaiba  and  iron 
combined. 

Among  the  new  diuretics  from  which  much  is  expected 
is  diuretin.  Those  who  have  experimented  with  it  thus 
far  and  seem  to  admit  its  diuretic  quality  are  not  agreed 
as  to  its  mode  of  action. 

Some  observers  maintain  that  it  is  a  heart  tonic  and  in- 
creases the  quantity  of  urine  by  means  of  increased  blood- 
pressure. 

If  these  measures  fail  to  produce  a  free  diuresis,  and  the 
symptoms  become  urgent,  we  may  appeal  to  the  skin  by 
the  hypodermic  injection  of  pilocarpin  or  the  hot-air  bath, 
at  the  same  time  causing  the  bowels  to  act  very  freely  with, 
perhaps,  drachm  doses  of  compound  jalap  powder  every 
two  to  four  hours,  or  resorting  to  Clutterbuck's  elaterium 
in  doses  of  one-twelfth  to  one-fifteenth  of  a  grain,  alone 
or  combined  with  a  little  blue  mass,  every  two  to  four 
hours.  The  administration  should  be  continued  until 
copious  watery  discharges  are  secured. 

It  has  been  my  custom,  each  year,  to  introduce  to  the 
graduating  class,  while  at  the  quiz  in  my  office,  my  first 
bad  case  of  acute  tubular  nephritis  which  entirely  recov- 
ered. The  gentleman  is  now  and  has  been  for  years  in 
perfect  health.  When  he  consulted  me  he  had  suffered 
from  nephritis  for  four  months.  The  attack  began  with 
slight  chills,  some  fever,  pains  in  the  back,  headache,  and 
vomiting.      The  dropsy   was   extreme.      The   physician 
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whom  he  had  previously  consulted  had  made  incisions  in' 
his  feet  and  legs,  to  prevent,  as  he  said,  the  skin  from 
bursting. 

He  was  very  anaemic,  had  a  very  weak  pulse,  with  great 
dyspnoea,  and  was,  in  fact,  completely  water-logged. 

The  urine  when  boiled  in  the  tube  showed  two-thirds 
of  its  bulk  solid. 

I  commenced  the  treatment  by  abdominal  aspiration, 
taking  away  fourteen  quarts  of  fluid,  confining  him  to  a 
milk  diet,  and  giving  him  a  combination  of  arsenic,  iron, 
and  balsam  copaiba,  with  an  occasional  dose  of  compound 
jalap  powder  to  secure  watery  discharges. 

After  aspiration  the  anasarca  decreased  to  a  considerable 
extent,  but  at  the  end  of  two  weeks  it  was  almost  as  bad 
as  it  had  been  before,  while  the  abdominal  cavit}7  filled  to 
such  a  degree  that  on  my  second  aspiration  I  removed 
eight  quarts  of  fluid. 

After  this  tapping  I  continued  the  above  mixture,  as 
also  the  jalap  once  in  two  or  three  days,  giving  him  every 
alternate  day  a  hot-air  bath,  which  relieved  him  each  time 
of  a  great  quantity  of  water. 

Rice  was  added  to  his  milk  diet,  with  good  mutton- 
broth  once  a  day. 

There  was  no  more  ascites.  The  anasarca  soon  dis- 
appeared, and  in  two  or  three  months  no  trace  of  albumen 
was  found  in  the  urine.  As  I  have  said,  this  was  my  first 
bad  case  of  acute  tubulitis  which  recovered. 

Pneumonia  is  a  complication  which  we  are  frequently 
called  upon  to  treat. 

The  pneumonia  of  Bright's  is  of  a  peculiar  character. 
It  is  seldom  that  we  find  a  characteristic  lobar  pneumonia 
ushered  in  by  a  severe  chill  or  high  fever  and  involving  a 
whole  lobe  of  the  lung. 

The  patient  is  likely  to  have  slight  chills  or  rigors,  fol- 
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lowed  by  a  temperature  of  102°  or  103°  F.,  with  more  of 
a  broncho-pneumonia  than  a  lobar  pneumonia. 

The  lung  becomes  involved  from  different  centres. 
Beyond  the  inflamed  portions  we  find  oedema,  with  its 
subcrepitations.  The  dyspnoea  often  becomes  argent,  as 
not  only  does  the  portion  of  the  lung  not  inflamed  become 
cedematous,  but  the  other  lung  as  well.  In  examining 
these  lungs  post  mortem  we  find  that  the  inflammation  is 
developed  from  different  centres,  as  in  lobular  pneumonia. 
The  lung  is  not  solidly  hepatized,  as  the  exudation  is  not 
very  fibrinous.  In  cutting  into  it  the  whole  surface  is 
bathed  in  blood,  and  we  find  the  air-cells  filled  with 
blood,  serum,  mucus,  and  leucocytes ;  never  the  dry,  firm, 
fibrinous  exudation  of  a  pneumonitis. 

Only  a  few  weeks  ago  my  last  patient  who  died  of  pneu- 
monia while  suffering  from  tubulitis  had  a  succession  of 
chilly  sensations  from  day  to  day  as  the  pneumonia  kept 
invading  the  lung.  It  commenced  at  the  left  base,  and 
progressed  upward  until  almost  the  entire  luug  became  in- 
volved. About  the  fourth  day  of  the  pneumonia  oedema 
began  in  the  right  lung,  with  some  hyperemia.  Although 
I  appealed  to  the  skin  and  bowels  and  the  urine  was  not 
very  scanty,  I  failed  to  arrest  the  oedema  of  the  lungs. 
The  dyspnoea  became  extreme,  and  death  occurred  in 
consequence. 

As  soon  as  the  patient  leaves  the  bed,  in  acute  as  well 
as  in  chronic  cases,  great  care  should  be  taken  with  the 
clothing.  Heavy,  warm  underwear  should  be  worn  con- 
tinuously, and  an  overcoat  should  always  be  at  hand  to 
insure  the  patient  against  the  effects  of  sudden  changes 
in  temperature.  It  may  be  safely  said  that  no  disease  is 
more  benefited  by  a  warm,  equable  climate  than  tubular 
nephritis. 

Glomerulo- Nephritis. — Klebs  was  the  first  to  call  atten- 
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tion  to  this  form  of  nephritis,  occurring  especially  in  scar- 
let fever.  It  is  of  more  interest  to  the  pathologist  than  to 
the  clinician,  as  it  would  be  impossible  to  determine  in 
any  case  of  nephritis  whether  the  disease  was  confined  to 
the  glomeruli.  We  have  already  offered  the  suggestion 
that  in  so-called  physiological  albuminuria  the  disturbance 
is  confined  to  the  glomeruli. 


CHAPTER    XIII. 

INTERTUBULAR        NEPHRITIS INTERSTITIAL        NEPHRITIS 

GRANULAR      KIDNEY GOUTY      KIDNEY CONTRACTED      KID- 
NEY  CIRRHOTIC    KIDNEY. 

We  shall  use  the  term  intertubular  nephritis  to  desig- 
nate that  form  of  nephritis  in  which  the  primary  inflam- 
mation commences  in  the  intertubular  or  fibrous  tissue. 

Etiology. — The  etiology  of  intertubular  nephritis  is 
limited.  Its  causes  are  less  numerous  than  those  of  tubu- 
lar nephritis. 

Climate. — Like  tubular  nephritis,  this  condition  is  more 
common  in  the  temperate  than  in  the  torrid  or  frigid 
zones.  While  climate  can  hardly  be  said  to  be  an  etio- 
logical factor  in  this  form  of  Bright's  disease  as  it  is  in 
tubular  nephritis,  cold,  damp  seasons  are  certainly  re- 
sponsible for  exacerbations  of  the  affection. 

Age. — As  a  rule,  intertubular  or  interstitial  nephritis 
may  be  said  to  be  almost  exclusively  confined  to  those 
who  have  passed  middle  life.  We  have  already  seen  that 
tubulitis  is  more  frequent  in  childhood  and  early  life. 
Where  occasionally  we  find  intertubular  nephritis  in 
childhood  or  early  adult  life  it  is  generally  in  a  case  of 
hereditary  gout   or   strong   gouty  diathesis.     Of  course 
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lead-poisoning  or  acute  nephritis  might  bring  about  this 
condition  in  the  comparatively  young. 

Sex. — Males  are  much  more  subject  to  this  disease  than 
females;  gout  being  much  more  frequent  in  males  than 
in  females,  and  men,  by  reason  of  their  habits  and  occu- 
pations, being  more  exposed  to  unfavorable  influences. 

It  is  very  seldom  the  result  of  injury  or  acute  tubular 
nephritis,  and  it  is  barely  possible  that  it  is  occasionally 
the  result  of  hyperemia. 

Alcohol  is  supposed  to  produce  this  condition :  when 
it  does,  it  probably  follows  alcoholic  hyperemia.  Some 
of  the  cases  are  attributed  to  chronic  malaria ;  a  few  are 
credited  to  syphilis. 

It  is  a  question  whether  the  excessive  use  of  very  strong 
tea  may  not  be  a  factor  in  producing  a  hyperplasia  of 
fibrous  tissue  in  the  kidney. 

It  is  not  an  infrequent  occurrence  for  workers  in  lead- 
mines,  painters,  or  those  who  are  constantly  inhaling  or 
absorbing  lead,  to  suffer  with  this  form  of  Bright's  dis- 
ease (saturnine  poisoning). 

But  the  experience  of  all  observers  is  that  the  principal 
cause  of  intertubular  nephritis,  granular  kidney,  is  gout. 
We  may  even  find  this  condition  in  people  of  gouty 
diathesis  who  have  never  exhibited  any  of  the  ordinary 
symptoms  of  gout. 

Pathology. — Unless  the  patient  dies  from  some  inter- 
current disease,  we  do  not  have  an  opportunity  of  exam- 
ining the  kidneys  in  the  earlier  stages  of  intertubular 
nephritis.  When  such  an  opportunity  does  offer,  we  find 
them  enlarged  from  the  proliferation  and  increase  of 
fibrous  tissue,  just  as  the  liver  is  in  the  early  stage  of  cir- 
rhosis of  that  organ.  We  generally  see  the  kidneys  when 
they  are  small  in  size,  irregularly  contracted,  and  nodular 
by  reason  of  the  contraction  of  the   new  fibrous  tissue 
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(see  Fig.  12).  At  times  they  no  longer  preserve  the  shape 
of  a  kidney,  often  exhibiting  a  large  number  of  cysts  from 
the  size  of  a  pea  to  that  of  a  walnut.     The  capsule  is 


Fig.  12. 


Fig.  12  represents  the  exact  size  of  the  kidneys  as  they  were  removed  from  a 
woman  twenty-six  years  old.  They  are  excellent  illustrations  of  extremely  con- 
tracted, granular,  or  cirrhotic  kidneys.  The  larger  kidney  shows  well  the  granular 
surface  from  which  the  capsule  has  been  stripped.  These  very  small  and  greatly 
contracted  kidneys  are  generally  found  in  gouty  subjects,  their  primary  pathological 
condition  being  an  intertubular  nephritis.  These,  however,  are  the  result  of  acute 
nephritis  (vera  diffusa)  following  scarlet  fever  when  the  subject  was  eleven  years  old. 
She  lived  fifteen  years  afterwards,  dying  at  the  age  of  twenty-six.  Her  health  during 
this  time  was  very  indifferent,  albumen  being  always  present  in  the  urine,  but  vary- 
ing greatly  in  quantity.  She  had  three  attacks  of  anasarca,  and  finally  died  in 
ursemic  convulsions  the  result  of  taking  a  cold  bath.  This  case  occurred  in  the 
practice  of  Dr.  J.  H.  Stallard  in  San  Francisco. 


closely  adherent,  and  in  our  efforts  to  remove  it  the  granu- 
lar tissue  of  the  kidney  is  often  torn.  This  forms  a  com- 
plete contrast  to  the  smooth  shining  surface  and  easily- 
stripped  capsule  of  tubular  nephritis.  A  section  of  this 
kidney  under  the  microscope  shows  great  increase  of 
fibrous  tissue,  with  compression  and  atrophy  or  destruc- 
tion of  many  of  the  Malpighian  corpuscles  as  well  as 
tubules.  (See  Fig.  13.)  Small  cysts  are  often  found  scat- 
tered through  the  cortical  portion  of  the  kidney,  and  are 
the  result  of  dilatation  of  the  Malpighian  tufts  in  conse- 
quence of  obstruction  of  its  tubules  by  new  fibrous  tissue. 
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Bowman's  capsule  and  the  walls  of  the  blood-vessels  are 
thickened,  and  many  of  the  tubules  are  denuded  of  their 
epithelium. 


Fig.  13. 


Chronic  Intertubular  Nephritis  from  a  Gouty  Subject.  (Mounted  by  J.  H. 
Stallard  and  photographed  by  J.  C.  Spencer.)— a,  b,  vertical  and  longitudinal  section 
of  an  artery  showing  vaso-renal  changes;  c,  clusters  of  Malpighian  corpuscles  and 
proliferated  intertubular  fibrous  tissue, — complete  absence  of  tubules. 

Symptoms. — As  we  have  already  seen  from  the  etiology, 
the  patient  is  probably  a  male,  past  middle  life,  and  in 
many  cases  the  subject  of  gout.  In  the  early  stages  of 
the  disease  the  symptoms,  as  a  rule,  are  not  sufficiently 
marked  to  attract  the  attention  of  either  patient  or  phys- 
ician. The  disease  is  very  slow  and  insidious.  In  some 
cases,  however,  there  is  sufficient  hyperemia  to  produce 
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aching  pain  about  the  back  and  loins,  with  frequent  mic- 
turition, while  occasionally  we  meet  with  hemorrhage  in 
the  earliest  stages  of  gouty  kidney. 

As  the  disease  advances,  the  symptoms  become  suffi- 
ciently defined  to  attract  the  attention  of  the  patient. 
We  shall  usually  find  an  increased  quantity  of  urine,  of 
light  specific  gravity  and  color,  containing  a  small  quan- 
tity of  albumen  (we  are  here  referring  particularly  to 
gouty  kidney),  with  very  few  tube-casts,  which  latter  are 
of  the  hyaline  variety.  Analysis  will  show  a  deficiency 
in  the  amount  of  urea  excreted. 

This  condition  of  things  may  go  on  for  months  or  years, 
the  disease  being  very  chronic,  and  the  patient  may  con- 
sult the  physician  for  complications  or  intercurrent  dis- 
eases as  they  arise.  Vomiting  may  become  troublesome, 
or  severe  headaches  may  develop ;  not  infrequently  the 
patient  consults  the  physician  on  account  of  loss  of  sight, 
and  learns  for  the  first  time  that  he  has  chronic  Bright's 
disease.  The  disease  of  the  eye  most  common  is  retinitis ; 
and  its  characteristics  are  so  marked  that  oculists  fre- 
quently make  a  diagnosis  of  chronic  Bright's  disease  from 
the  appearance  of  the  retina. 

Another  complication  which  these  patients  rarely  escape 
is  hypertrophy  of  the  left  heart.  Various  theories  have 
been  advanced  to  explain  this  condition.  Bright,  himself, 
attributed  the  cardiac  hypertrophy  to  chemical  changes  in 
the  blood,  or,  as  he  expresses  it,  an  impure  state  of  the 
blood  which  stimulated  the  heart  to  excessive  activit}^  or 
by  reason  of  its  altered  quality  required  more  force  to 
propel  it  through  the  capillaries. 

Traube  was  of  opinion  that  the  increased  action  of  the 
heart  was  due  entirely  to  an  obliteration  or  contraction 
of  a  large  number  of  renal  arterioles.  This  theory,  how- 
ever, has  been  shown  to  be  untenable. 
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George  Johnson  at  first  advanced  the  idea  that  the 
hypertrophy  was  owing  to  a  high  blood-pressure  caused 
by  a  thickening  of  the  muscular  walls  of  the  renal  arte- 
rioles, but  subsequently  found  that  the  thickening  was  not 
confined  to  the  arterioles  of  the  kidney. 

Sir  William  Gull  and  Sutton  confirmed  the  opinion  of 
Johnson  in  regard  to  the  thickening  of  the  walls  of  the 
arterioles.  Johnson  maintained  that  the  muscular  coat 
of  the  vessels  was  thickened,  while  Gull  and  Sutton  showed 
that  the  muscular  coat  is  really  atrophied,  it  being  the 
inner  and  external  coats  which  are  thickened,  and  that 
the  real  pathological  condition  is  a  general  arterio-capil- 
lary  fibrosis,  with  a  lessening  of  the  lumina  of  the  vessels, 
thus  forcing  a  compensatory  exertion  upon  the  heart. 

A  large  number  of  patients  suffering  from  intertubular 
nephritis  sooner  or  later  develop  an  atheromatous  condi- 
tion of  the  arteries,  and  this,  combined  with  the  extra 
force  from  the  hypertrophied  heart,  often  results  in  hem- 
orrhages from  various  arteries,  and  particularly  in  cere- 
bral apoplexy,  many  dying  in  this  way.  No  doubt  the 
hemorrhages  from  the  kidney  in  the  later  stages  are  also 
the  result  of  this  double  cause, — viz.,  hypertrophied  heart 
and  atheromatous  arteries. 

Another  frequent  symptom,  the  result  of  the  above 
causes,  and  rarely  occurring  in  tubular  nephritis,  is  epis- 
taxis.  I  have  had  several  patients  with  intertubular 
nephritis  who  have  been  the  subjects  of  attacks  of  hsema- 
temesis  independent  of  cirrhosis  of  the  liver  or  ulceration 
of  the  stomach. 

It  is  in  this  form  of  Bright's  disease  that  we  most 
frequently  find  ursemic  poisoning,  manifested  either  by 
convulsions  or  by  coma ;  while,  on  the  other  hand,  we  sel- 
dom meet  with  what  is  nearly  always  present  in  tubular 
nephritis, — namely,  dropsy.    Thus,  as  you  will  observe,  the 
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clinical  history  is  markedly  different  in  these  two  forms 
of  nephritis,  as  are  also  the  etiology  and  pathology.  Of 
course  in  the  few  cases  of  intertubular  nephritis  result- 
ing from  tubular  nephritis  the  symptoms  are  those  of  a 
chronic  or  prolonged  condition  of  tubular  nephritis,  rather 
than  those  presented  during  the  insidious  progress  of  an 
intertubular  nephritis. 

Intertubular  nephritis  the  result  of  lead-poisoning  is 
not  so  chronic  nor'  so  likely  to  be  accompanied  by  cardiac 
hypertrophy  or  retinitis ;  but  symptoms  of  chronic  lead- 
poisoning  will  be  present. 

Intertubular  nephritis  the  result  of  chronic  malaria  is 
usually  accompanied  by  more  or  less  enlargement  of  the 
spleen  and  liver  and  derangement  of  the  latter  viscus. 

Prognosis. — The  prognosis  of  intertubular  nephritis 
depends  largely  upon  the  stage  of  the  disease  in  which  we 
find  the  patient.  In  the  earlier  stages  the  prognosis  is 
favorable  so  far  as  any  immediate  danger  is  concerned ; 
but  the  kidney  never  regains  its  physiological  condition, 
and  the  disease  steadily  progresses.  Later,  we  must  be 
very  guarded  in  our  prognosis,  as  an  atheromatous  artery 
may  give  way  at  any  time,  producing  cerebral  apoplexy, 
or  hemorrhage  from  the  lungs  or  the  stomach ;  or  the 
patient's  life  may  be  cut  off  summarily  by  uremic  con- 
vulsions or  coma,  by  a  severe  attack  of  gout,  or  by  pneu- 
monia or  capillary  bronchitis,  to  which  subjects  of  this 
disease  are  very  liable.  Pericarditis  or  endocarditis  may 
terminate  the  case. 

Treatment.  —  We  have  no  specific  for  intertubular 
nephritis ;  no  way  of  restoring  the  kidney  to  its  normal 
condition.  We  can  do  much,  however,  both  to  prolong 
the  patient's  life  and  to  make  it  more  comfortable  by  strict 
attention  to  diet  and  hygienic  surroundings. 

The  diet  should  be  nourishing,  but  not  excessive  or 
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stimulating,  and  should  be  largely  non-nitrogenous,  con- 
sisting of  rice,  milk,  vegetables,  fish,  and  fowl,  with  a 
limited  amount  of  other  meat.  Clothing  should  receive 
special  attention.  The  patient  should  be  completely 
clothed  in  wool.  As  to  climate,  there  are  few  diseases, 
not  even  excepting  those  of  the  lungs,  which  are  more 
benefited  by  a  mild,  equable  climate  than  is  intertubular 
nephritis.  In  other  words,  the  function  of  the  skin  must 
be  carefully  watched,  the  flannel  clothing  assisted  by  the 
warm  climate  encouraging  an  equable  and  active  condi- 
tion of  the  skin.  As  for  medication,  it  is  largely  a  matter 
of  treating  symptoms;  and  the  symptoms  which  arise 
during  an  intertubular  nephritis  are  in  many  cases  the 
results  of  derangement  of  organs  other  than  the  kidneys 
themselves.  The  patient,  perhaps,  has  vomiting,  which 
must  be  controlled  by  appropriate  treatment ;  or  he  may 
complain  of  headache,  or  there  may  be  epistaxis,  which 
demands  our  attention. 

Frequently  we  are  called  upon  to  treat  an  attack  of  gout 
or  uremic  symptoms ;  while  few  of  these  patients  get  on 
without  more  or  less  chronic  bronchitis.  The  treatment 
of  any  of  these  complications,  even  to  that  of  apoplexy, 
must  be  conducted  largely  on  general  medical  principles. 

The  kidneys  themselves,  however,  often  exhibit  symp- 
toms that  require  attention.  They  may  become  hyper- 
semic  or  the  subject  of  hemorrhage,  while  occasionally 
they  suffer  from  attacks  of  tubulitis ;  that  is,  during  the 
course  of  this  disease  we  often  find  the  urine  growing" 
less  in  quantity,  of  higher  specific  gravity,  and  containing 
a  larger  amount  of  albumen,  oedema  of  the  extremities 
being  simultaneously  present.  We  immediately  enforce 
absolute  rest,  and  resort  to  the  remedies  that  have  already 
been  referred  to  in  describing  the  treatment  of  subacute 
or  chronic  tubular  nephritis. 

9* 
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CHAPTER    XIV. 

NEPHRITIS — DIFFUSE   NEPHRITIS — NEPHRITIS    VERA — PAREN- 
CHYMATOUS NEPHRITIS. 

By  the  unqualified  term  nephritis  is  understood  an 
acute  inflammation  of  the  kidney  which  involves  all  the 
tissues,  and  corresponds  to  that  condition  of  the  lunge 
which  we  designate  as  pneumonitis  or  hepatized  lung. 

Etiology. — There  is  no  cause  that  produces  a  tubulitis 
which  may  not  produce  a  complete  nephritis.  For  in- 
stance, a  nephritis  accompanying  scarlet  fever  or  diph- 
theria may  be  tubular,  acute,  or  subacute,  or  a  nephritis 
proper  involving  the  entire  structure  of  the  kidney,  the 
difference  in  the  inflammation  in  these  cases  being  one  of 
degree;  so  it  may  also  be  when  resulting  from  severe 
cold,  sudden  suppression  of  the  perspiration,  pregnancy, 
severe  injury,  or  any  of  the  blood-poisons  that  produce 
tubular  nephritis.  We  shall  find  that  the  difference  is 
pathological  and  clinical  rather  than  etiological. 

Pathology. — It  may  not  be  possible  to  distinguish  by 
the  naked  eye  the  large  red  kidney  of  tubular  nephritis 
from  the  large  red  kidney  of  a  recent  case  of  diffuse 
nephritis,  as  in  the  early  stage  of  the  latter  the  kidney  in 
its  gross  appearance  will  be  practically  the  same  as  in  a 
tubulitis. 

Cutting  into  these  large  kidneys,  we  shall  find  them 
hypersemic  in  both  cases,  with  an  oozing  of  blood  on  the 
cut  surfaces,  and  the  Malpighian  bodies  distended.  Later 
in  the  disease  the  cortex  is, pale,  and  often  oedematous, 
contrasting  strongly  with  the  dark  congested  pyramids. 


104 


DISEASES  OF  THE  KIDNEYS. 


A  microscopical  section  of  the  kidney  of  nephritis  will 

show  a  more  complete  fibri- 
nous exudation  into  the  inter- 
tubular  spaces  than  occurs  in 
tubulitis. 

The  epithelial  cells  are  in  a 
condition  of  granular  degen- 
eration, and  the  intertubular 
tissue  is  swollen,  cedematous, 
and  infiltrated  with  new  cells. 
The  cells  covering  the  tuft 
and  lining  Bowman's  capsule 
seem  swollen  and  increased 
in  number,  and  sometimes 
compress  the  glomerulus.  In- 
farctions are  more  likely  to 
be  found  in  diffuse  than  in 
tubular  nephritis.  Pathologi- 
cally it  corresponds  to  the 
hepatized  lung  of  pneumo- 
nitis, while  in  the  tubular  va- 
riety of  nephritis  the  exuda- 
tion simulates  more  closely 
that  of  a  broncho-pneumonia.  In  other  words,  in  tubular 
nephritis  the  intertubular  spaces  are  not  so  thoroughly  dis- 
tended with  exudation  from  the  blood-vessels,  nor  is  the 
fibrous  tissue  so  swollen,  as  they  are  in  nephritis  proper. 
The  epithelium  of  the  tubules  suffers  alike  in  both  cases. 
It  is  evident  from  this  pathological  condition  that  the 
suppression  of  urine  would  be  much  more  complete  in 
nephritis  proper  than  in  tubular  nephritis,  because  of  the 
compression  of  the  blood-vessels  by  the  exudation ;  and 
for  the  same  reason  this  form  of  nephritis  may,  like  pneu- 
monitis, end  in  abscess. 


Fig.  14  shows  acute  nephritis  [dif- 
fuse, vera].  Some  of  the  tubes  are 
filled  with  exudation  and  show  the 
epithelium  swollen,  and  an  irregular 
compression  from  the  swelling  of  and 
exudation  into  the  intertubular  tissue. 
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Symptoms. — This  is  altogether  the  severest  form  of 
acute  inflammation  of  the  kidneys.  It  is  ushered  in  by 
a  severer  chill  and  higher  fever  than  is  the  early  stage 
of  tubular  nephritis,  and  is  accompanied  by  severe  head- 
ache, nearly  always  by  vomiting,  suppression  of  urine, — 
in  fact,  anuria, — with  more  or  less  pain  and  distress  in 
the  back.  There  is  very  frequent  and  painful  micturition, 
with  the  passage  of  only  a  few  drops  of  bloody  urine,  of 
high  specific  gravity  and  containing  blood-corpuscles  and 
tube-casts.  On  boiling,  the  urine  becomes  almost  solid  in 
the  tube.  The  oedema  about  the  eyes  is  very  noticeable, 
and  is  soon  followed  by  dropsy. 

This  is  the  form  of  acute  inflammation  of  the  kidney 
that  is  most  likely  to  terminate  rapidly  in  death,  often 
proving  fatal  in  a  few  days. 

If,  however,  the  case  goes  on,  and  the  urine  is  not  voided 
in  greater  quantity,  still  containing  blood-capsules  and  no 
less  albumen,  the  disease  may  terminate  in  abscess ;  or, 
if  all  the  symptoms  improve,  headache  and  nausea  becom- 
ing less,  the  urine  increasing  in  quantity,  and  fever  sub- 
siding,— the  kidney  may  soon  become  of  the  large  white 
variety  and  the  case  terminate  in  recovery,  in  chronic 
tubular  nephritis,  or  possibly  in  intertubular  nephritis,  just 
as  pneumonia  may  occasionally  end  in  cirrhosis  of  the 
lung. 

About  three  years  ago  I  was  called  to  see  a  patient,  a 
stevedore,  who,  while  working  very  hard  in 'the  hold  of  a 
ship,  and  wearing  but  little  clothing  and  perspiring  freely, 
had  come  up  on  deck  and  stood  for  a  few  minutes  in  a 
cold,  damp  wind.  He  was  almost  immediately  seized 
with  a  severe  chill,  accompanied  by  vomiting.  His  fel- 
low-workmen sent  him  home  in  a  carriage,  and  I  saw  him 
a  few  hours  later.  His  temperature  was  104°  F.  He 
complained  of  severe  headache,  constant  vomiting,  great 
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pain  about  the  back  and  down  the  groin,  and  a  most 
peculiar  dyspnoea.  He  was  constantly  endeavoring  to 
urinate,  and  at  each  effort  passed  about  a  half-teaspoonful 
of  bloody  urine.  The  next  day  he  still  complained  of 
headache  and  nausea,  his  temperature  continued  high,  and 
there  was  very  little  increase  in  the  amount  of  urine,  which 
still  contained  blood. 

Notwithstanding  the  fact  that  I  appealed  to  the  skin 
and  bowels  to  assist  the  kidneys,  cupped  him  over  the 
loins,  and  made  every  effort  to  relieve  his  headache  and 
nausea,  the  symptoms  were  very  little  mitigated.  Dropsy 
appeared,  and  he  died  on  the  fifth  day. 

On  post-mortem,  the  kidneys  were  found  very  large  and 
red,  the  capsule  stripping  easily,  and  a  free  oozing  of 
blood  on  the  cut  surfaces.  The  fibrous  tissue  was  swollen, 
and  the  Malpighian  bodies  could  be  seen  with  the  naked 
eye.  There  was  a  complete  exudation  into  the  tubules 
and  intertubular  spaces.  In  other  words,  the  case  was 
one  of  a  thoroughly  hepatized  kidney. 

Prognosis. — We  have  already  seen  that  cases  may  ter- 
minate in  death,  abscess,  or  chronic  tubular  nephritis : 
nevertheless  I  have  attended  cases  in  which,  from  the 
symptoms  exhibited,  I  had  every  reason  to  believe  the 
affection  to  be  nephritis  rather  than  tubulitis,  yet  which 
ended  in  perfect  recovery  in  from  four  to  twelve  or  six- 
teen weeks. 

Treatment. — The  treatment  of  this  form  of  kidney- 
inflammation  is  the  same  as  that  which  has  been  directed 
for  acute  tubular  nephritis.  In  fact,  we  can  do  nothing 
more  than  has  been  already  advised  in  tubulitis, — namely, 
enforcement  of  rest,  attention  to  diet,  cupping,  and  ap- 
pealing to  the  bowels  and  the  skin. 
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CHAPTER   XV. 

SUPPURATIVE    KIDNEY ABSCESS SURGICAL    KIDNEY. 

As  I  have  already  said,  not  every  case  of  nephritis  (dif- 
fuse nephritis)  ends  in  abscess;  but  any  case  may  do  so: 
nor  are  all  abscesses,  the  result  of  diffuse  nephritis.  Many 
are  the  result  of  a  circumscribed  inflammation  which  is 
due  to  various  causes, — injury  or  wounds,  infarctions,  the 
result  of  diseased  arteries  or  hypersemic  inflammations, 
gravel,  deposits  in  the  tubules,  embolisms,  pyaemia,  sup- 
purative pyelitis  or  cystitis  with  or  without  stricture  of 
the  urethra,  tuberculosis,  and  scrofulous  kidney.  One  or 
both  kidneys  may  be  involved. 

The  abscesses  may  be  very  small  and  numerous,  con- 
fined more  particularly  to  the  cortical  portion,  or  they 
may  coalesce,  converting  nearly  the  whole  kidney  into 
one  purulent  mass. 

The  tubercular  kidney,  while  riddled  with  abscesses, 
differs  in  its  etiology,  pathology,  symptoms,  and  prog- 
nosis. When  the  abscesses  are  small  and  scattered,  the 
other  portions  of  the  kidney  are  likely  to  present  the 
characteristics  of  tubulitis  or  intertubular  nephritis. 

Diagnosis. — It  is  not  possible  to  diagnose  small  scat- 
tered abscesses  in  the  kidney  while  there  is  no  pus 
escaping  with  the  urine ;  and  when  there  is  pus  in  the 
urine  it  is  sometimes  difficult  to  say  whether  it  does  or 
does  not  come  from  a  pyelitis  or  a  cystitis. 

As  a  rule,  however,  a  correct  diagnosis  can  be  made 
from  the  history  of  the  case,  the  condition  of  the  patient, 
a  careful  examination  of  the  bladder,  bimanual  examina- 
tion of  the  kidney,  and  analysis  of  the  urine. 
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Symptoms. — There  will  be  recurrent  chills  with  fever, 
the  movements  of  the  body  causing  pain  which  extends 
along  the  line  of  the  ureter  to  the  groin  or  the  testicle. 
Vomiting  and  headache  may  be  present.  The  urine 
will  be  irregular  in  quantity,  containing  pus  and  blood- 
corpuscles.  The  kidneys  are  often  enlarged  and  always 
tender,  while  the  general  condition  is  likely  to  be  much 
worse  than  in  a  pyelitis.  It  is  necessary  to  remember 
that  when  only  one  kidney  is  involved  pus  may  appear  in 
the  urine  paroxysmally. 

Prognosis. — A  small  abscess  may  be  converted  into  a 
calcareous  mass,  or  may  open  into  the  pelvis  and  heal. 

I  have  found  post-mortem  evidence  of  abscesses  having 
healed  in  this  way,  leaving  the  kidney  healthy. 

Abscesses  may  open  into  the  abdominal  cavity  and 
cause  death,  or  into  the  cellular  tissue  and  result  in  ex- 
tensive perinephritis ;  or  the  whole  kidney  may  be  de- 
stroyed, the  patient  dying  from  exhaustion  or  pyfemic 
poisoning. 

Treatment. — For  the  management  of  abscess  of  the 
kidney,  see  the  chapter  on  Surgical  Kidney. 


CHAPTER    XVI. 

TUBERCULAR  KIDNEY — NEPHROPHTHISIS — TUBERCULOSIS. 

Inasmuch  as  the  urine  in  this  form  of  kidney  contains 
pus,  the  product  of  the  cheesy  tubercular  infiltration  of 
the  organ,  it  is  proper  to  consider  it  here  in  connection 
with  suppurating  kidney. 

It  is  seldom  that  we  meet  with  a  primary  tuberculosis 
of  the  kidney ;  nor  is  it  very  often  that  the  kidney  suffers 
from  a  tubercular  deposit  in  a  general  acute  miliary  tu- 
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bcrculosis.  The  greater  number  of  the  cases  are  second- 
ary, or  at  least  accompany  a  tubercular  condition  of  the 
ureters,  bladder,  seminal  vesicles,  and  testicles;  while  a 
few  may  be  clearly  considered  secondary  to  pulmonary 

tuberculosis,  the  urinary  tract  not  being  otherwise  in- 
volved. 

The  etiology  and  pathology  of  tuberculosis  are  certainly 
at  present  in  a  very  unsettled  condition  ;  and  the  pathology 
of  so-called  tubercular  kidney  has  never  been  satisfactory. 

Many  writers  look  upon  the  disease  as  a  scrofulous 
inflammation,  with  perhaps  a  tubercular  deposit  as  sec- 
ondary. 

It  is  much  more  frequent  in  males  than  in  females,  and 
when  it  occurs  in  females  is  much  less  likely  than  in 
males  to  involve  the  urinary  tract. 

It  occurs  oftenest  in  middle  life,  certainly  later  than 
what  might  be  considered  the  pulmonary  tubercular  age. 
This  tubercular  kidney  shown  in  Fig.  15  is  large,  nod- 
ular, and  riddled  with  excavations  completely  or  partly 
filled  with  cheesy,  tubercular-looking  pus.  The  ureter  is 
three  times  the  normal  size,  and  as  irregular  and  tubercu- 
lar-looking as  the  kidney  itself. 

One  or  both  kidneys  may  be  involved.  The  testicles 
or  the  bladder  may  be  attacked  first,  and  the  disease 
spread  upward,  or  the  kidney  may  be  attacked  first,  and 
the  disease  progress  downward. 

Symptoms. — In  a  case  of  primary  tuberculosis  of  the 
kidney  there  would  certainly  be  no  way  of  diagnosing  the 
condition,  especially  before  the  breaking  down  of  the  kid- 
ney. The  organ  would  probably  be  enlarged,  painful, 
and  tender  on  pressure ;  there  would  perhaps  be  hsema- 
turia,  but  it  would  be  impossible  to  make  a  differential 
diagnosis  of  the  hemorrhage  from  that  of  inflammation, 
cancer,  or  other  new  growth. 

10 
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In  the  secondary  deposit,  when  the  patient  is  suffering 
from  pulmonary  tuberculosis,  although  the  urinary  tract 


Fig.  15. 


Tubercular  kidney  removed  from  a  man  about  forty -five  years  of  age,  who  had 
also  tuberculosis  of  the  testicles.  The  other  kidney  was  normal.  Death  resulted  from 
tuberculosis  of  the  lungs  as  a  secondary  condition.    (From  author's  collection.) 

is  not  otherwise  implicated,  we  shall  certainly  he  justified 
in  suspecting  tuberculosis  of  the  kidney  if  the  organ  is 
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large,  painful,  and  tender  on  pressure,  with  perhaps 
hematuria  as  the  first  symptom.  Bui  until  ii  becomes 
infiltrated  and  broken  down,  with  pus  evidenl  in  the 
urine,  we  cannot  be  certain  of  the  diagnosis  of  tubercular 
kidney.  If,  with  this  condition,  the  bladder,  the  seminal 
vesicles,  or  the  testicles  become  infiltrated,  there  will,  of 
course,  no  longer  be  any  doubt  about  the  diagnosis.  The 
cases,  however,  with  which  we  most  frequently  meet  are 
cases  of  a  tubercular  condition  of  the  testicles,  perhaps 
also  of  the  seminal  vesicles,  with  subsequent  tuberculosis 
of  the  kidney. 

This  condition  of  things  could  hardly  be  mistaken  for 
any  other  disease  except  cancer.  We  should  not  expect 
a  scrofulous  inflammation  without  tuberculosis  to  impli- 
cate the  organs  in  this  way.  Where  only  one  kidney  is 
involved,  the  urine  may  be  perfectly  clear,  as  we  have  al- 
ready seen  in  speaking  of  suppurating  kidney,  the  pus  ap- 
pearing in  the  urine  perhaps  only  every  two  or  three  days. 

This  is  more  likely  to  occur  in  tubercular  kidney  than 
in  suppurating,  non-tubercular  kidney,  since  the  lumen 
of  the  ureter  is  not  so  likely  to  be  lessened  as  in  the 
tubercular  variety,  where  it  seldom  escapes,  having  the 
same  tubercular  character  as  the  kidney  and  its  pelvis. 
The  lessened  calibre  of  the  ureter  prevents  the  escape  of 
pus  until  the  urine  and  pus  accumulate  in  quantity  suffi- 
cient to  force  the  pus  through  to  the  bladder.  Where  the 
glandular  structure  is  largely  destroyed,  several  days  or 
a  week  may  elapse  before  any  urine  from  the  diseased 
kidney  reaches  the  bladder. 

Diagnosis. — We  have  already  seen  under  what  circum- 
stances it  may  be  impossible  to  make  a  differential  diag- 
nosis in  the  earlier  stages.  Many  cases  of  broken-down, 
disorganized  kidney  in  scrofulous  patients  pass  for  cases 
of  tuberculosis.     When  the  disease  is  confined  to  the  kid- 
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ney,  not  even  passing  clown  or  implicating  the  ureter,  it 
is  not  likely  to  be  tuberculosis.  In  the  strumous  cases 
the  disorganization  proceeds  from  a  pyelitis  or  a  pyo- 
nephrosis, while  the  tubercular  deposits  are  primarily  into 
the  cortical  portion  of  the  kidney  or  secondary  to  tubercu- 
lar deposits  elsewhere. 

In  the  later  stages  tubercular  kidney  is  not  likely  to  be 
mistaken  for  anything  but  suppurating  kidney  or  cancer. 

For  the  diagnosis  of  suppurating  non-tubercular  kidney 
we  should  have  to  depend  on  the  history  of  the  case,  and 
largely  on  the  condition  of  the  patient,  if  we  found  no 
evidence  of  tubercle  in  any  other  part  of  the  body. 

The  non-existence  of  general  tuberculosis  would  also  be 
an  element  in  the  diagnosis  of  cancer,  while  emaciation 
and  cancerous  cachexia  would  assist  in  confirming  it. 

It  is  barely  possible  in  some  cases  to  discover  tuber- 
cle-bacilli in  the  urine.  This  fact  cannot  be.  depended 
upon  as  of  much  diagnostic  value.  It  has  been  suggested 
that  animals  might  be  inoculated  with  the  suspected 
urine,  which,  if  bacilli  were  present,  would  develop 
tuberculosis. 

Prognosis. — Unless  the  tubercular  condition  is  confined 
to  one  kidney,  the  prognosis  will,  of  course,  be  bad.  In 
case  you  are  fortunate  enough  to  make  the  diagnosis  while 
the  disease  is  primary  and  while  only  one  kidney  is  in- 
volved, the  removal  of  the  kidney  would  of  course  make 
the  prognosis  more  favorable. 

Treatment. — Where  the  disease  is  confined  to  one  kid- 
ney, removal  is  the  only  remedy.  The  conditions  for 
such  removal  we  shall  become  acquainted  with  in  the 
lecture  on  surgical  kidney. 

Where  other  organs  are  involved  to  such  an  extent  as 
to  make  an  operation  unjustifiable,  we  must  content  our- 
selves with  treating  the  symptoms  as  they  arise. 
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As  a  matter  of  interest  to  the  pathologist  rather  than  to 
the  clinician,  I  may  remark  that  in  many  cases  of  pul- 
monary phthisis  the  kidneys  are  found  slightly  enlarged, 
the  capsules  thickened  and  loose,  and  the  epithelium  in  a 
state  of  fatty  degeneration.  The  only  symptom  of  dis- 
ease that  these  cases  manifest  during  life  is  a  slight  trace 
of  albumen  in  the  urine,  with  perhaps  some  tenderness  on 
pressure. 


CHAPTER  XVII. 

URiEMIA. 

Uremia  is  a  term  applied  to  a  condition,  supposed  to 
be  caused  by  diseases  of  the  kidneys,  in  which  those  or- 
gans fail  to  perform  their  normal  function  of  elimination, 
and  allow  material  to  be  eliminated  which  should  be  re- 
tained in  the  blood.  It  is  characterized  by  dyspnoea, 
headache,  dizziness,  vomiting,  diarrhoea,  convulsions,  and 
coma,  the  symptoms  varying  in  individual  cases. 

Etiology. — The  etiology  of  ursemic  poisoning  is  obscure, 
but  certainly  in  some  cases,  at  least,  the  symptoms  are 
due  to  the  non-elimination  of  excrementitious  materials 
by  the  kidneys.  Symptoms  are  but  the  expressions  of 
pathological  conditions,  and  many  poisons  taken  into  the 
blood  or  generated  there  manifest  their  morbid  effects 
through  the  brain  and  the  spinal  cord. 

Many  theories  have  been  advanced  as  to  the  primary 
cause  of  this  condition.  It  was  asserted  that  an  excess  of 
urea  in  the  blood  produced  uraemia;  but  urea  injected 
into  the  blood  was  found  to  act  only  as  a  diuretic.  It  was 
also  maintained  that  urea  was  decomposed  in  the  blood, 
setting  free  carbonate  of  ammonium,  which  acted  as  the 
h  10* 
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toxic  agent.  This  also  has  been  disproved.  The  theory 
has  been  advanced  that  the  condition  is  autogenous, — that 
is,  that  the  poison  is  absorbed  from  the  alimentary  canal. 
The  mechanical  theory,  that  ursemia  is  the  result  of  oedema 
of  the  brain,  has  still  many  adherents.  However,  the 
difficulty  may  lie  in  the  fact  that  in  the  diseases  giving 
rise  to  this  condition  the  desquamation  of  the  epithelium 
in  the  tubules  prevents  the  manufacture  of  urea  from  the 
various  waste  products,  and  that  the  urremia  arises  not  so 
much  from  the  retention  of  urea  as  from  lack  of  its  pro- 
duction. Most  prominent  among  these  retained  products 
are  creatin  and  creatinin. 

The  strong  probability  is  that  the  ursemic  condition  or 
convulsion  is  sometimes  the  result  of  a  chemical  condition 
of  the  blood,  and  at  other  times  depends  upon  oedema  of 
the  brain  or  effusion ;  the  effusion  may  be  ventricular  or 
arachnoid. 

We  have  all  seen  how  the  oedema  will  shift  about :  one 
morning,  in  a  case  of  Bright's,  we  find  oedema  perhaps 
of  the  arm,  while  the  next  day  it  may  be  in  the  glottis  or 
be  confined  entirely  to  the  lungs.  I  have  not  the  slightest 
doubt  that  some  of  the  cases  of  so-called  ursemic  convul- 
sions are  the  result  of  oedema  or  effusion. 

This  theory  has  been  supplemented  by  Hughlings  Jack- 
son and  Hosenstein,  who  have  suggested  that  the  initial 
change  is  spasm  of  the  cerebral  blood-vessels,  leading  to 
convulsions  by  cutting  off  the  blood-supply,  and  followed 
by  effusion  into  the  lymph-spaces  of  the  brain. 

While  it  is  possible  that  some  cases  of  so-called  ursemic 
convulsions  are  due  to  oedema  of  the  brain  or  subarach- 
noid effusion,  it  must  not  be  forgotten  that  nephritic  dis- 
eases often  produce  nutritive  disturbances  either  of  the 
brain  or  the  membranes  or  of  both,  and  that  the  convul- 
sions may  be  due  to  these  nutritive  lesions.     In  fact,  I 
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believe  it  may  be  broadly  stated  that,  with  tin-  exception 
of  the  kidney  itself,  no  organ  is  more  likely  than  the  brain 
to  suffer  nutritive  lesions  during  the  course  of  nephritic 
diseases;  and  it  is  folly  to  attribute  every  case  of  convul- 
sions that  occurs  in  these  diseases  to  a  pathological  chemi- 
cal condition  of  the  blood. 

Not  long  since  I  was  called  in  consultation  to  see  a 
young  man,  a  medical  student,  who  was  in  violent  con- 
vulsions. His  attending  physician  said  that  he  had  had  a 
severe  chill  two  days  before,  which  ushered  in  a  pneu- 
monia. On  inquiry  as  to  the  condition  of  the  kidneys,  I 
was  told  that  there  was  no  albumen  nor  any  indication  of 
nephritis.  I  soon  learned  from  the  young  man's  mother 
that  he  had  suffered  with  an  attack  of  meningitis  a  year 
and  a  half  before,  from  which  his  father,  who  was  a 
physician,  thought  he  had  never  entirely  recovered. 

His  convulsions  were  controlled  only  for  the  time  by 
chloroform,  and  he  soon  died.  I  obtained  a  post-mortem, 
at  which  the  meninges  were  found  to  be  congested  and 
infiltrated  with  serum  and  pus,  with  adhesions  about  the 
middle  of  the  longitudinal  fissure,  the  brain  showing  a 
granular  roughened  condition  corresponding  to  that  pro- 
duced by  calcareous  deposits  at  the  base  of  the  falx  cerebri. 

Had  this  case  been  one  of  nephritis  instead  of  pneu- 
monia, the  convulsions  would  undoubtedly  have  been 
called  ursemic,  a  post-mortem  would  have  been  considered 
unnecessary,  and  the  brain-lesion  would  never  have  been 
discovered. 

It  has  occurred  to  me  that  it  is  possible  for  at  least  some 
of  the  cases  of  so-called  uraemia  to  be  the  result  of  poison- 
ous animal  alkaloids, — viz.,  ptomaines  or  leucomaines. 
These  poisonous  chemical  substances  have  been  shown  to 
consist  of  decomposed  albuminoid  matter. 

The  study  of  these  poisons  is  only  in  its  infancy,  and  is, 
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no  doubt,  destined  to  explain  many  not  yet  well-under- 
stood septic  conditions.  It  is  probable  that  some  of  the 
ptomaines  are  the  indirect  result  of  microbes,  the  albu- 
minoid decomposition  being  set  up  by  their  presence; 
while  the  leucomaines  are  the  result  of  the  albuminoid 
decomposition  set  up  by  the  presence  in  the  blood  of 
chemical  materials  due  to  the  metamorphosis  of  tissue. 
This  physiological  process  of  tissue-waste  is,  of  course, 
incessant,  and  keeps  up  the  generation  of  products  that 
should  be  eliminated, — products  whose  retention  has  been 
shown  to  set  up  albuminoid  decomposition,  producing 
material  of  a  highly  poisonous  nature. 

It  can  easily  be  seen  how  even  functional  derangement 
of  an  important  eliminative  organ  may  produce  the  most 
serious  results,  and  that  organic  disease  of  the  organ  must 
eventually  prove  fatal. 

In  sudden  suppression  of  the  function  of  elimination  by 
the  skin  or  by  that  great  eliminative  organ,  the  liver,  we 
have  examples  every  day  of  poisonous  accumulations  in 
the  blood,  no  doubt  the  result  of  albuminoid  decomposi- 
tion due  to  the  presence  of  retained  metamorphic  ma- 
terial. 

Patients  with  tubular  nephritis  become  ansemic  very 
rapidly,  and  the  disintegration  of  the  red  blood-corpuscles 
may  in  some  cases  manifest  its  deleterious  effects  on  the 
nervous  system  by  ursemic  symptoms. 

Symptoms. — You  will  find  in  some  of  your  text-books 
a  great  variety  of  symptoms  attributed  to  ursemic  poison- 
ing. Many  of  these  symptoms,  however,  are  the  result 
of  the  ansemia  and  other  diseased  conditions  rather  than 
of  the  ursemia,  while  some  are  no  doubt  the  direct  result 
of  the  ursemic  poisoning. 

The  so-called  ursemic  convulsions  are  epileptoid  in  their 
character,  and  in  fact  in  some  cases  it  would  be  impossi- 
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ble  to  distinguish  them  from  epileptic  attacks.  As  a  rule, 
the  patients  in  uremic  convulsions  are  not  so  profoundly 
unconscious  as  those  in  epilepsy.  They  will  often  injure 
their  tongues,  and  simulate  very  closely  an  epileptic  at- 
tack. If  a  history  of  the  case  could  be  obtained,  it  would 
be  of  great  assistance  in  diagnosis.  Other  cases  of  uremic 
convulsions  very  closely  resemble  attacks  of  apoplexy, 
even  to  the  producing  of  a  partial  paralysis  of  one  side. 
In  apoplexy  the  patient  will  almost  always  turn  the  head 
with  convulsive  twitchings  to  the  side  of  the  hemorrhage, 
and  in  many  cases  the  temperature  will  rise  to  104°- 
105°  F.,  both  of  which  symptoms  are  not  present  in 
uremic  convulsions.  I  have  never  seen  a  patient  live 
more  than  a  few  hours  when  the  temperature  rose  to 
105°  immediately  after  the  apoplexy. 

We  often  observe  a  dropsical  condition  of  the  patient, 
which  would  indicate  urcemic  poisoning  rather  than  apo- 
plexy; and  on  drawing  the  urine  in  doubtful  cases  the 
indication  would  be  strengthened  if  we  found  albumen. 
In  some  cases  of  uramiic  poisoning  which  resemble  cases 
of  epilepsy  or  apoplexy  the  patient  may  have  no  oedema, 
and  albumen  may  be  absent,  or  be  present  in  only  a 
very  small  quantity,  the  cases  being  those  of  interstitial 
or  gouty  nephritis.  % 

Hysteria  is  another  condition  from  which  urgemic  con- 
vulsions must  be  differentiated.  In  hysteria  the  pupils, 
pulse,  and  temperature  remain  normal,  and  the  patient  is 
always  conscious,  while  the  irregular,  jerky  movements, 
the  spasmodic  respiration,  and  the  choking  sensation  so 
often  present  in  hysteria  are  absent  in  ursemic  convul- 
sions. 

Again,  the  ursemic  poisoning  may  assume  a  comatose 
form,  and  closely  resemble  opium-poisoning.  If  nothing 
is  known  of  the  history  of  the  case,  we  may  judge  par- 
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tially  from  the  condition  of  the  pupils,  which  are  firmly 
contracted  in  opium-poisoning  (I  have,  however,  seen 
them  thus  contracted  in  uraemia),  by  the  slow  respiration, 
and  by  drawing  the  urine  from  the  bladder  and  examin- 
ing it  for  albumen  and  casts. 

Of  the  other  symptoms  often  attributed  to  ursemic 
poisoning,  such  as  severe  attacks  of  diarrhoea,  vomiting, 
asthma,  amblyopia,  intense  headache,  and  extreme  rest- 
lessness and  nervousness,  it  is  very  hard  to  say  exactly 
how  much  is  due  to  absolute  uraamic  poisoning,  and  how 
much  to  the  circulation  of  other  retained  or  absorbed 
matters  in  the  blood.  The  headache  may  be  due  to 
anaemia,  or  to  organic  lesions,  and  the  vomiting,  as  well 
as  the  diarrhoea,  to  gastralgia  produced  by  indigestion  or 
other  causes. 

Treatment. — The  indications  for  treatment  when  the 
symptoms  are  not  very  urgent  are  to  remove  the  cause. 
In  very  urgent  cases,  attended  by  convulsions  and  coma, 
the  relief  of  the  symptoms  demands  our  first  attention. 

For  the  relief  of  the  spasm,  chloroform  or  ether  given 
by  inhalation  is  usually  more  prompt  and  in  some  cases 
safer  than  the  hypodermic  injection  of  morphine.  There 
is  a  general  impression  in  the  profession,  the  result  of 
experience,  that  patients  laboring  under  albuminuria  are 
extremely  sensitive  to  opium  and  its  alkaloids. 

Having  allayed  the  spasm  by  means  of  chloroform, 
ether,  or  the  hypodermic  injection  of  morphine,  the 
prompt  evacuation  of  the  bowels  is  the  surest  method  of 
securing  more  than  temporary  relief.  In  fact,  the  relief 
frequently  obtained  from  the  evacuation  of  the  bowels, 
even  where  no  great  dropsy  exists,  would  seem  to  indicate 
that  the  poison  was  being  absorbed  from  the  alimentary 
tract,  or  was  readily  eliminated  through  that  channel. 

In  our  effort  to  induce  the  kidneys,  in  this  disease,  to 
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eliminate  the  poison,  we  are  too  often  disappointed  in  the 
action  of  diuretics;  but  we  should  never  fail,  in  addition 
to  the  use  of  cathartic  medicine,  to  appeal  to  the  skin, 
either  by  the  hypodermic  use  of  pilocarpine  or  by  other 
active  diaphoretics.  Hot  air  is  usually  quite  safe,  and  is 
always  a  sure  means  of  producing  active  diaphoresis. 
The  patient  can  be  placed  in  a  cane-bottomed  chair,  sur- 
rounded by  blankets,  and  by  means  of  an  alcohol  lamp  or 
by  the  cruder  method  of  burning  alcohol  in  a  saucer, 
called  in  common  parlance  "  rum  sweat,"  the  desired 
effect  can  be  produced.  The  ordinary  hot-air  apparatus 
is  the  most  convenient  and  efficient  if  we  have  it  at  hand. 
Of  the  cathartics,  the  salines  serve  the  best  purpose, 
except  where  coma  is  present,  in  which  case,  the  patient 
being  unable  to  swallow,  we  resort  to  a  few  drops  of  cro- 
ton  oil  placed  on  the  tongue,  or  to  grain  doses  of  calomel 
administered  every  half-hour  in  the  same  manner. 

It  may,  in  addition,  be  necessary  to  resort  to  stimulants, 
which  should  be  alcoholic  rather  than  preparations  of 
ammonia.  While  I  am  by  no  means  sure  that  ammonia 
is  detrimental,  still,  as  we  have  no  definite  knowledge 
that  it  is  not  one  of  the  ingredients  of  the  toxic  agent,  it 
is  well  to  avoid  its  administration. 

Having  relieved  the  patient  by  these  means,  the  very 
strictest  diet  is  necessary,  milk,  rice,  etc.,  and  the  elimi- 
nating organs — viz.,  the  bowels,  the  skin,  and  the  kidneys 
— must  be  kept  in  the  best  possible  condition,  relying 
principally  upon  the  bowels  and  the  skin  when  diuretics 
are  contra-indicated  or  when  they  fail  to  stimulate  the 
kidneys  to  activity. 
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CHAPTER    XVIII. 

DEGENERATIONS — AMYLOID  DEGENERATION — LARDACEOUS  OR 
WAXY  KIDNEY. 

If  we  wished  to  classify  as  inflammatory  all  the  diseases 
of  the  kidney  which  give  constant  albuminuria,  we  should 
be  obliged  to  include  amyloid  degeneration ;  and  there 
are  writers  who  consider  amyloid  degeneration  an  inflam- 
mation. 

Dickinson  considers  under  the  head  of  albuminuria  all 
the  diseases  which  give  constant  albumen.  However,  in 
this  connection  we  shall  confine  the  inflammatory  diseases 
to  one  section,  and  consider  amyloid  and  fatty  kidney  as 
degenerations. 

Etiology. — The  etiology  of  amyloid  degeneration  is,  in 
a  measure,  limited, — most  cases  being  the  result  of  chronic 
suppuration, — from  tuberculosis  of  the  lungs,  from  dis- 
eased bones  or  cartilages,  from  old  sinuses,  from  long- 
discharging  empyemas,  or  from  chronic  ulcerations  of 
whatever  nature.  Syphilis  is  also  an  etiological  factor, 
and  perhaps  some  of  the  blood  glandular  diseases  are 
causes  of  it. 

The  excessive  use  of  mercury  may  also  give  rise  to  it ; 
while  occasionally  in  chronic  tubular  nephritis  we  find 
slight  amyloid  exudation. 

Pathology. — Amyloid  degeneration  always  begins  in 
the  blood-vessels,  and  is  first  noticeable  in  the  vessels  of 
the  Malpighian  tufts.  The  chemical  nature  of  this  exu- 
dation is  not  definitely  known,  but  it  receives  its  name 
from  its  peculiar  reaction  with  iodine  and  sulphuric  acid, 
which  is  identical  with  that  of  starch.    It  is  called  "  waxy  " 
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because  of  its  peculiar  appearance  when  cut.  Amyloid 
degeneration  is  not  often,  perhaps  is  never,  strictly  con- 
fined to  the  kidney,  but  involves  other  organs,  especially 
the  liver,  the  lymphatic  glands,  and  the  blood-vessels  of 
the  mucous  membrane  of  the  stomach  and  bowels. 

We  find  the  kidneys  much  enlarged,  and,  when  cut 
into,  presenting  a  waxy  or  lardaceous  appearance,  rather 
dry,  with  very  little  blood  on  the  surface. 

Upon  the  application  of  iodine  and  sulphuric  acid  to 
the  cut  surface  the  characteristic  reaction  appears ;  with 
the  former,  the  deposit  assumes  a  reddish  maroon  color, 
and  with  both,  a  violet  appearance. 

The  epithelium  lining  the  tubules  suffers  less  than  in 
any  of  the  inflammatory  conditions  of  the  kidney. 

Symptoms. — As  amyloid  degeneration  is  not  confined 
to  the  kidneys  and  is  secondary  to  other  chronic  diseases, 
the  general  exhausted  condition  of  the  patient  cannot  be 
attributed  to  this  disease  of  the  kidneys.  The  special 
symptom  exhibited  by  the  kidneys  is  their  enlargement 
with  some  tenderness  ;  but  the  characteristic  feature  is  an 
excessive  quantity  of  urine  containing  albumen  in  large 
quantities.  When  we  find  a  patient  who  is  the  subject 
of  chronic  suppuration  or  has  a  history  of  syphilis  with 
enlargement  of  the  liver  and  kidney  and  who  is  making 
a  large  quantity  of  albuminous  urine,  we  may  be  sure  that 
we  are  dealing  with  a  case  of  amyloid  degeneration. 

Diagnosis. — The  diagnosis  of  this  form  of  albuminuria 
depends  upon  the  implication  of  other  organs  and  the  his- 
tory of  the  case  to  distinguish  it  from  other  forms  of 
enlargement  of  the  kidney  or  polyuria. 

Prognosis. — The  prognosis  depends  greatly  upon  the 
stage  of  the  disease.  When  the  amyloid  deposits  in  the 
kidneys,  lungs,  and  other  organs  are  no  longer  recent, 
and  the  patient  is  much  weakened  by  the  chronic  disease, 
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the  prognosis  is  very  unfavorable ;  nevertheless,  in  some 
quite  advanced  cases  of  syphilitic  origin  the  patient  may 
entirely  recover  under  specific  treatment.  Even  in  old 
cases  caused  by  suppuration,  where  the  diseased  bone  or 
other  suppurative  cause  can  be  removed,  the  amyloid  de- 
posits may  be  absorbed  and  the  patient  recover. 

Treatment. — The  indications  for  treatment  are  for  the 
removal  of  the  cause  of  the  disease, — viz.,  specific  treat- 
ment in  syphilitic  cases,  and  the  removal  of  necrosed  bone 
or  cartilage  where  possible.  The  patient  should  be  placed 
under  the  best  hygienic  conditions,  with  general  tonic 
treatment, — iron,  quinine,  stimulants,  etc.  In  chronic 
suppuration  of  the  lungs  or  other  irremediable  disease 
the  treatment  must  be  largely  symptomatic,  in  the  hope 
of  prolonging  the  life  of  the  patient. 

FATTY    DEGENERATION. 

The  kidneys  are  subject  to  fatty  degeneration  when 
their  nutrition  is  interfered  with  by  disease  of  the  blood- 
vessels, or  by  pressure  upon  the  vessels  by  new  growths  or 
exudations ;  in  short,  anything  which  produces  a  perma- 
nent anpemia  of  the  organ  will  be  likely  to  cause  a  fatty 
metamorphosis.  Certain  poisons  taken  into  the  blood, 
and  certain  pathological  conditions  of  the  blood,  are  capa- 
ble of  bringing  about  fatty  kidney. 

Among  the  poisons  giving  rise  to  fatty  kidney  are  phos- 
phorus, arsenic,  antimony,  and  alcohol ;  among  the  dis- 
eases causing  it  are  phthisis  pulmonalis,  scarlet  fever, 
small-pox,  and  puerperal  fever. 

Especially  when  the  epithelium  is  in  an  advanced  stage 
of  degeneration  will  we  find  albumen, — not,  however,  in 
such  quantities  as  in  amyloid  degeneration  or  tubulitis. 
It  is  very  probable  that  in  many  cases  of  slight  albumi- 
nuria in  pregnancy  or  in  the  acute  infectious  diseases,  or 
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resulting  from  the  administration  of  poison  where  there 
is  no  dropsy,  it  is  due  to  degeneration, — that  is,  a  nutritive 
disease  of  the  epithelium.  When  the  cause  of  the  nutri- 
tive disturbance  is  removed,  the  degeneration,  as  a  rule, 
is  soon  repaired. 


CHAPTER    XIX. 

ATROPHY    AND    HYPERTROPHY. 

Atrophy  of  the  kidney  may  be  congenital  or  acquired. 
When  congenital  it  is  likely  to  be  unilateral,  with  en- 
largement or  hypertrophy  of  the  other  kidney.  Acquired 
atrophy  is  the  result  of  a  nutritive  disturbance. 

Etiology. — Anything  which  disturbs  the  nutrition  of 
the  kidney  may  produce  atrophy.  Such  would  be  the 
case  where  tumors  of  the  abdomen  press  upon  or  involve 
the  renal  artery ;  embolism,  thrombosis,  or  other  disease 
of  the  vessels  sufficient  to  deprive  the  kidney  of  its  proper 
nourishment  may  cause  its  atrophy;  while  in  chronic 
tubular  nephritis  we  often  find  nutritive  disturbance  and 
consequent  shrinkage  of  the  organ. 

These  two  kidneys  which  I  now  show  you  do  not  weigh 
more  than  two  and  a  half  ounces  each,  the  patient  having 
died  of  chronic  tubular  nephritis,  the  result  of  excessive 
use  of  alcohol  for  two  or  three  years.  I  desire  to  call 
your  attention  to  the  fact  that  both  kidneys  are  equally 
atrophied,  and  that  the  atrophy  is  at  the  expense  of  the 
cortical  portion. 

When  the  atrophy  is  the  result  of  pressure  of  abdominal 
tumors  it  is  generally  unilateral. 

We  occasionally  find  old  age  acting  as  an  etiological 
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.factor,  the  kidneys  of  old  people  being  often  quite  small 
and  partaking  in  a  measure  of -the  general  atrophy  of 
other  organs. 

Pathology. — In  very  old  people  we  frequently  find  the 
kidneys  small  or  atrophied  without  their  being  diseased 
otherwise  than  in  having  suffered  some  fatty  degeneration. 
In  congenital  cases  I  have  seen  one  small  and  one  large 
kidney,  neither  being  diseased. 

We  have  already  considered  the  pathology  of  the 
atrophy  of  chronic  tubular  nephritis  under  its  proper 
heading,  but  it  might  be  well  to  remark  here  that  the 
small  granular  kidney  of  interstitial  nephritis  is  not,  prop- 
erly speaking,  an  atrophied  kidney,  inasmuch  as  its  re- 
duction in  size  depends  not  upon  a  general  atrophy  of 
the  organ,  but  upon  contraction  of  the  new  fibrous  tissue. 

Symptoms. — There  are  no  subjective  symptoms  which 
would  assist  us  in  diagnosing  this  condition  during  life ; 
but  by  careful  bimanual  examination  in  very  spare  persons 
with  relaxed  abdominal  walls  it  is  sometimes  possible. 

Prognosis. — If  diagnosed,  the  prognosis  must  depend 
largely  on  the  cause  of  the  atrophy.  In  chronic  tubular 
nephritis,  or  where  the  renal  artery  is  implicated  in  a 
cancerous  growth,  it  is  bad;  where  only  one  kidney  is 
atrophied,  unless  the  disease  which  causes  the  atrophy 
interferes  with  the  patient's  health,  the  prognosis  is  favor- 
able, as  persons  can  live  very  well  with  one  kidney. 
The  atrophy  of  old  people  is  not  likely  to  interfere  with 
their  longevity. 

HYPEETROPHY. 

We  usually  recognize  a  congenital  and  an  acquired 
hypertrophy  of  the  kidney.  As  a  rule,  congenital  hyper- 
trophy is  unilateral,  and  the  other  kidney  is  atrophied  or 
absent. 
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It  is  a  well-known  fact  that  where  one  kidney  is  re- 
moved or  becomes  atrophied  the  other  hypertrophies,  and 
in  many  cases  can  be  recognized  by  bimanual  exami- 
nation. 


CHAPTER    XX. 

TUMORS    AND    NEW    GROWTHS. 

Tumor,  as  applied  to  the  kidneys,  is  often  a  rather  in- 
definite expression. 

All  the  enlargements  of  the  kidney  are  usually  placed  in 
this  classification.  Under  this  heading  we  shall  consider 
malignant  and  non-malignant  growths,  as  well  as  cysts 
and  parasites. 

MALIGNANT    GROWTHS. 

Carcinoma. — There  may  be  said  to  exist  three  peculiari- 
ties about  cancer  of  the  kidneys, — viz.  : 

1.  The  kidney  is  comparatively  exempt  from  cancer. 

2.  When  it  is  the  subject  of  cancer  it  is  frequently  met 
with  in  young  children,  and  less  frequently  at  the  usual 
cancer  age..  "When  cancer  is  present  in  young  children, 
the  kidney  is  more  often  attacked  than  any  other  organ. 
It  is,  however,  probable  that  many  of  the  so-called  cancers 
of  the  kidney  in  children  are  sarcomatous. 

3.  The  medullary  variety  is  of  most  frequent  occurrence. 

Etiology. — We  know  no  more  of  the  cause  of  carci- 
noma of  the  kidney  than  we  do  of  the  cause  of  carcinoma 
of  other  organs,  nor  have  we  any  satisfactory  explanation 
of  its  frequent  occurrence  in  young  children.  It  is  fair 
to  suppose  that  heredity  plays  about  the  same  part  in  can- 
cer of  this  organ  that  it  does  in  others.  It  may  be  pri- 
mary or  secondary.     When  primary,  it  is  usually  confined 
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to  one  kidney.  When  secondary,  both  organs  are  likely 
to  he  involved,  except  where  the  disease  is  the  result  of 
direct  extension  from  another  organ. 

In  adult  life  males  are  much  oftener  attacked  than 
females.     In  children  sex  plays  no  part. 

Pathology. — It  is  probable  that  cancer  of  the  kidney 
does  not  always  originate  in  the  same  structure.  In  some 
cases  the  cancer-cells  originate  in  the  epithelium  of  the 
tubules,  while  some  pathologists  maintain  that  the  can- 
cerous growth  begins  in  the  cellular  tissue  around  the 
Malpighian  bodies.  Schroeder  thinks  that  cancer  often 
originates  in  the  endothelium  of  the  blood-vessels. 

Symptoms. — In  secondary  cancerous  deposit  in  the  kid- 
ney the  symptoms  are  seldom  well  marked ;  in  fact,  post- 
mortem examination  often  reveals  cancerous  deposits 
where  they  were  not  even  suspected  during  life.  At 
other  times  the  patient  may  complain  of  pain,  and  on  ex- 
amination enlargement  of  one  or  both  kidneys  be  found. 
Where  both  kidneys  are  involved,  a  diagnosis  is  a  matter 
of  less  practical  importance,  as  there  may  be  deposits  in 
other  organs,  and  nothing  is  to  be  hoped  for  from  treat- 
ment. 

In  primary  cancer  of  the  kidney  we  generally  have  four 
prominent  symptoms,  one  or  more  of  which  are  always  to 
be  found, — viz.,  hemorrhage,  pain,  tumor  or  enlargement, 
and  cancerous  cachexia.  Hemorrhage  is  present  in  about 
one-half  the  cases,  being  sometimes  the  first  symptom 
which  attracts  the  attention  of  the  patient  or  physician. 
In  other  cases  hematuria  may  occur  at  very  irregular  in- 
tervals during  the  course  of  the  disease.  When  hemor- 
rhage occurs  as  a  very  early  symptom,  before  the  appear- 
ance of  any  tumor  or  cancerous  cachexia,  it  is  not  possible 
to  make  a  diagnosis,  as  the  hemorrhage  might  be  from 
hypereemia  or  stone. 
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Pain  is  not  always  present,  nor  often  severe,  and  never 
produces  the  severe  attacks  of  renal  colic  that  are  asso- 
ciated with  the  passage  of  renal  calculi.  Occasionally 
severe  pain  may  result  from  the  presence  of  blood-clots  in 
the  ureters.  When  such  is  the  case,  long  strings  or  clots 
of  blood  will  be  found  in  the  urine.  The  pain  is,  as  a 
rule,  dull  and  aching  in  character,  situated  about  the  back 
and  loins,  often  passing  down  the  legs  or  into  the  bladder, 
but  it  is  seldom  severe  in  the  testicle,  as  is  frequently  the 
case  in  gravel. 

A  careful  bimanual  examination  will  always  detect  any 
considerable  tumor  between  the  lower  rib  and  the  iliac 
crest.  The  tumor,  unless  very  large,  generally  retains 
somewhat  the  shape  of  the  kidney.  It  is  usually  fixed, 
and  does  not  move  with  the  act  of  respiration.  The 
growth  may  involve  the  inferior  vena  cava  and  produce 
engorgement  of  the  abdominal  veins,  with  dropsy  of  the 
feet  and  legs. 

On  the  right  side  the  hepatic  duct  may  be  involved  and 
jaundice  result,  or  the  portal  circulation  may  be  inter- 
fered with,  when,  besides  oedema  of  the  feet  and  legs, 
ascites  will  supervene. 

The  cachexia  in  cancer  of  the  kidney  is  quite  charac- 
teristic, the  patient  assuming  a  bronzed  rather  than  the 
blanched  ansemic  hue.  My  last  patient  who  died  of  renal 
cancer  had  hemorrhage  as  an  early  symptom,  and  subse- 
quently had  a  fixed  kidney-shaped  tumor,  pain,  severe 
headache,  anorexia,  and  vomiting.  For  months  before 
death  there  was  steady  emaciation,  as  also  extreme  irrita- 
bility of  the  bladder,  with  oliguria. 

Primary  cancer  of  the  kidney  in  young  children  grows 
very  rapidly,  often  producing  enormous  distention  of  the 
abdomen.  It  is  not  associated  with  much  wasting  or 
attended  by  severe  pain.     There  may  be  hsematuria,  but 
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this  occurs  more  frequently  when  the  subject  is  an  old 
person.  As  the  case  progresses,  secondary  nodules  may 
be  found  in  the  other  kidney  or  in  the  lungs,  emaciation 
will  appear,  and  the  patient  will  present  the  usual  cachexia. 

Treatment. — The  treatment  consists  in  attempting  to 
prolong  life  by  nourishment  and  tonics,  and  in  giving  re- 
lief from  pain  by  the  use  of  opiates  on  the  one  hand  and 
removal  of  the  kidney  on  the  other. 

When  the  disease  is  primary  and  unilateral  and  an  early 
diagnosis  can  be  made,  removal  of  the  kidney — nephrec- 
tomy— is  indicated.  (See  chapter  on  Surgery  of  the 
Kidney. ) 

NON-MALIGNANT    OR    BENIGN    GROWTHS. 

Kon-malignant  growths  of  the  kidney  are  extremely 
rare.  We  do,  however,  occasionally  find  a  fibroma, 
lipoma,  angioma,  or  adenoma. 

These  growths  have  no  well-marked  clinical  character- 
istics that  would  enable  us  to  diagnose  them. 

Although  extremely  interesting  to  the  pathologist,  they 
hardly  demand  much  attention  from  the  clinician. 

When  a  fibroma  does  occur,  it  develops  in  small  nod- 
ules, and  generally  in  the  pyramidal  portion  of  the  kid- 
ney. The  nodules  do  not  often  grow  to  a  large  size. 
Fibroma,  like  any  other  new  growth  in  the  kidney,  may 
give  rise  to  hematuria. 

Lipomata,  or  fatty  growths,  have  been  thought  to  com- 
mence in  the  fatty  cellular  tissue  outside  the  kidney, 
whence  they  invade  the  kidney,  destroying  the  renal  tis- 
sue, producing  atrophy,  and  converting  the  organ  into  a 
mass  of  fat.  There  is  no  possible  means  by  which  this 
condition  can  be  diagnosed  during  life. 

Adenoid  deposits  have  been  found  in  the  kidney  ac- 
companying leucocythsemia  and  lymphadenoma. 
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Cases  of  glioma  have  been  reported  from  time  to  time 
as  small  tumors  developed  in  the  cortex  of  the  kidney. 

CYSTS    OF    THE    KIDNEY. 

Cysts  of  the  kidney  are  divided  into  simple,  congenital, 
cystic  degeneration,  and  hydatid  cysts. 

Etiology. — Simple  cysts  may  be  dilatations  of  tubules 
or  Malpighian  capsules,  and  be  the  result  either  of  ob- 
struction in  the  lumina  of  the  tubules  or  of  their  oblitera- 
tion by  compression. 

Congenital  cysts  probably  originate  in  the  same  way. 
Virchow  ascribes  the  congenital  cysts  to  obstruction  of 
the  uriniferous  tubules  by  inflammation  during  foetal  life. 
The  organ  is  found  at  birth  to  be  in  a  state  of  cystic  de- 
generation ;  in  other  words,  being  a  mass  of  cysts  in  which 
the  proper  secreting  structure  is  lost,  and  attaining  such 
a  size,  at  times,  as  to  be  an  impediment  to  the  birth  of  the 
child. 

Some  pathologists  doubt  the  existence  of  cystic  de- 
generation,— that  is,  that  cysts  originate  from  enlarge- 
ment of  the  secreting  cells  of  the  kidney. 

The  kidney  is  not  the  subject  of  hydatid  disease  as  often 
as  the  liver  and  the  lungs.  Exactly  how  the  parasite  rinds 
its  way  from  the  digestive  organs  to  the  kidney  has  always 
been  a  matter  of  speculation. 

Pathology. — In  the  condition  of  simple  cyst,  the  kidney 
may  be  normal  in  appearance  or  irregular,  with  the  out- 
lines of  cysts  from  a  minute  size  up  to  that  of  a  walnut 
plainly  visible  under  the  capsule. 

In  cutting  open  a  kidney  of  tubular  nephritis  a  great 
number  of  small  cysts  may  be  found.  It  is  in  this  patho- 
logical condition  that  we  find  the  cysts,  as  dilated  tubules 
or  Malpighian  capsules,  the  result  of  obstruction  of  the 
tubules  by  blood,  pus,  concretion,  or  fibrinous  exudation. 
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On  the  contrary,  the  cysts  found  in  interstitial  nephritis 
are  the  result  of  obliteration  of  the  tubules  by  the  con- 
traction of  the  new  fibrous  tissue. 

Cystic  degeneration  shows  an  enlargement  of  secreting 
cells  and  consequent  compression  of  the  structure  of  the 
kidney,  causing  degeneration  of  its  tissues,  resembling  in 
a  measure  the  ovarian  cyst.     (See  Fig.  16.) 

Hydatid  cysts  are  formed  by  the  encapsulation  and  pro- 
liferation of  the  parasite  taenia  echinococcus. 

Symptoms. — The  kidney  may  contain  a  large  number 
of  small  cysts  scattered  throughout  its  cortical  portion 
both  in  chronic  tubular  and  in  interstitial  nephritis,  and 
give  no  indication  of  their  existence.  Should  the  cysts 
be  very  large  and  directly  under  the  capsule,  they  might 
be  recognized  by  physical  examination.  I  have  seen 
hematuria  where  such  cysts  were  found,  but  we  as  often 
have  hematuria  in  chronic  tubular  or  interstitial  nephritis 
where  no  cysts  are  present. 

Hydatid  cysts,  usually  unilateral,  are  likely  to  soon  ac- 
quire so  large  a  size  as  to  be  easily  recognized  by  inspec- 
tion or  physical  examination ;  in  fact,  they  may  fill  the 
whole  side  of  the  abdomen,  and  may  be  mistaken  on  the 
left  side  for  cystic  disease  of  the  spleen  or  ovary,  and  on 
the  right  side  for  hydatids  of  the  liver. 

Laparotomies  have  been  made  for  the  removal  of  ovarian 
tumors  where  the  operators  found  they  had  to  deal  with 
hydatids  of  the  kidney.  When  they  are  smaller  they  might 
be  mistaken  for  a  hydronephrosis.  In  any  case  aspira- 
tion ought  to  establish  the  differential  diagnosis  between 
ovarian  fluid,  urine,  and  hydatid  fluid  containing  portions 
of  the  hyaline  walls  of  the  daughter  cysts  of  the  echino- 
coccus. Hydatid  cysts  may  rupture  into  the  pelvis  of  the 
kidney  and  the  fluid  escape  with  the  urine,  in  which  it 
can  be  recognized.      The  passage  of  this  fluid  through 
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Fig.  16. 
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Cystic  degeneration  of  kidney. 
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the  ureter  and  urethra  is  sometimes  accompanied  by  much 
pain. 

Prognosis. — The  simple  cysts  of  either  tubular  or  in- 
terstitial nephritis  probably  interfere  little,  if  at  all,  with 
the  progress  of  the  disease.  Large  cystic  degeneration 
may  completely  destroy  the  renal  tissue.  In  hydatids  the 
prognosis  is  certainly  unfavorable.  The  cyst  may  open 
into  the  abdominal  cavity  or  the  cellular  tissue  surround- 
ing the  kidney,  but  in  favorable  cases  the  kidney  may  be 
removed  and  the  patient  recover. 

Treatment. — There  is  no  medical  treatment  applicable 
to  the  cysts  of  interstitial  or  tubular  nephritis. 

Where  unilateral  and  congenital,  the  indication  is  to 
remove  the  kidney.     (See  chapter  on  Surgery.) 

Occasionally  hydatid  cysts  have  been  aspirated,  iodine 
injected,  and  the  case  reported  as  cured. 
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SECTION    III. 

DISEASES    OP    THE    PELVIS. 


CHAPTER    I. 

RENAL    CALCULUS,  STONE,  STONY    CONCRETIONS RENAL   COLIC 

NEPHRO-LITHIASIS PYELITIS    CALCULOSA CALCULI 

REN  ALIA. 

In  considering  the  diseases  of  the  pelvis  of  the  kidney, 
we  shall  take  up  stone  as  one  of  the  most  important. 

The  term  renal  calculus  is  generally  understood  to 
mean  stone  in  the  pelvis  of  the  kidney,  but  there  may  be 
deposits  also,  either  congenital  or  acquired,  in  the  tubules 
or  in  the  kidney  proper.  These  tubular  deposits  are  often 
designated  "  concretions  "  or  "  gravel." 

Whether  concretions  in  the  tubules  or  calculus  in  the 
pelvis,  these  deposits,  as  a  rule,  partake  of  the  nature  of 
the  salts  of  the  urine, — uric  acid,  the  phosphates,  lime,  etc. 

Etiology. — The  cause  of  stone,  concretions,  or  gravel, 
whether  in  the  kidney  proper,  in  its  pelvis,  or  in  the  blad- 
der, is  obscure. 

To  say  that  they  are  the  result  of  defective  digestion 
and  assimilation  gives  us  no  exact  knowledge  on  the  sub- 
ject, as  the  nature  of  the  fault  in  the  digestion  or  assimi- 
lation which  produces  the  stone  has  never  been  satisfac- 
torily explained. 

Among  the  many  theories  on  the  subject  may  be  men- 
tioned one  which  ascribes  the  deposit  to  the  inability  of 
the  urine  to  hold  its  salts  in  suspension. 

12 
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This,  however,  is  faulty,  as  it  assigns  no  exact  chemical 
reason  for  the  failure  of  the  urine  to  hold  its  salts  in  solu- 
tion. 

Mickel  maintains  that  the  formation  of  precipitates  is 
not  requisite  for  the  production  of  a  urinary  calculus, 
but  that  it  depends  upon  a  specific  catarrh  of  the  urinary 
passages,  called  by  him  "  stone-forming  catarrh." 

In  this  condition  the  mucous  membrane  is  supposed  to 
secrete  a  tough  adhesive  mucus  which  has  a  tendency  to 
acid  fermentation,  during  which  the  oxalate  of  lime  ap- 
pears. He  holds  that  almost  all  stones  consist  primarily 
of  oxalate  of  lime,  to  which  more  is  added  from  the  de- 
composed urine.  If  the  urine  becomes  alkaline,  he  main- 
tains, the  oxalate  of  lime  in  the  stone  is  displaced  at  first 
by  uric  acid  and  urate  of  ammonium  and  afterward  by 
the  phosphates,  thus  converting  an  oxalic  into  a  phos- 
phatic  calculus. 

Whatever  the  chemical  causes  are,  there  is  no  doubt 
that  heredity  plays  an  important  part.  There  is  in  cer- 
tain families  a  strong  hereditary  tendency  to  the  forma- 
tion of  urinary  calculi;  in  other  words,  some  persons 
possess  a  stone  diathesis. 

In  this  connection  I  may  mention  that  there  seems  to 
be  an  intimate  relation  between  the  gouty  diathesis  and 
the  urinary  calculus  diathesis.  We  not  infrequently  see 
in  the  same  family  some  members  who  are  the  subjects 
of  urinary  calculi,  while  others  are  victims  of  gout ;  and 
it  often  happens  that  persons  who  have  had  attacks  of 
renal  colic  or  stone  in  the  bladder  in  early  life  develop 
gout  later. 

Climate  can  hardly  be  said  to  be  an  etiological  factor 
in  this  disease,  while  locality  has  a  very  decided  influ- 
ence. It  is  found  to  be  particularly  prevalent  in  lime 
districts,  where  the  drinking-water  contains  lime  in  ex- 
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cess;  for  instance,  in  the  eastern  section  of  England 
urinary  calculi  are  much  more  prevalent  than  in  the  west- 
ern. Norway  and  Sweden  are  notably  exempt,  not,  how- 
ever, on  account  of  their 'cold  climate,  for  stone  is  of 
frequent  occurrence  in  Iceland.  On  the  other  hand, 
India,  with  a  hot  climate,  contributes  a  goodly  quota  of 
cases. 

Age. — That  renal  stone  is  more  frequent  in  young  adults 
than  in  the  aged  seems  to  be  the  prevailing  idea  of  most 
writers.      My  own    experience,  however,  points   in   the 
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opposite  direction.  I  have  collected  a  large  number  of 
renal  calculi,  all  of  which  are  from  cases  occurring  in  my 
own  practice,  and  not  one  of  them  is  from  a  person  under 
the  age  of  twenty. 
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The  concretions  spoken  of  as  occurring  in  the  tubules, 
however,  are  no  doubt  oftener  found  in  children  than  in 
older  persons.  Males  are  much  more  frequently  subject 
to  this  condition  than  females." 

Fig.  17  gives  a  beautiful  illustration  of  the  mode  of 
formation  of  renal  calculi  in  the  pelvis  and  the  substance 
of  the  kidney.  The  largest  stone  completely  fills  the 
pelvis,  while  there  are  three  other  stones  in  the  body  of 
the  kidney.  The  stone  in  the  ureter  must  have  become 
detached  from  the  pelvic  stone  and  found  its  way  into  the 
ureter,  where  it  became  impacted,  or  it  may  have  made 
its  way  into  the  ureter  from  the  pelvis  before  the  forma- 
tion of  the  large  pelvic  stone. 

The  stones  in  the  body  were,  of  course,  primarily  de- 
posits in  the  tubules. 

The  patient,  a  native  of  France,  thirty-nine  years  of 
age,  consulted  Dr.  L.  Bazet,  of  this  city,  in  November, 
1891,  complaining  of  severe  cough,  great  emaciation,  and 
irritable  bladder.  He  had  contracted  a  urethritis  in  his 
twenty-second  year,  and  had  since  had  several  attacks. 

His  family  history  was  good.  In  1888  he  was  treated 
in  Paris  by  Prof.  Guyon  for  cystitis. 

He  came  to  California  in  1889,  in  fair  health.  When 
admitted  to  the  Polyclinic  Ward  of  the  City  and  County 
Hospital  in  December,  1891,  he  was  much  emaciated, 
very  feeble,  had  a  severe  cough,  and  complained  of  pain 
over  the  pubes  radiating  to  the  right  lumbar  region,  with 
frequent  micturition  of  muco-purulent  urine.  There  was 
a  cavity  in  the  apex  of  the  right  lung,  and  hepatization 
in  the  left  base.  Hectic  fever  was  present;  tubercle- 
bacilli  abounded  in  the  sputa. 

To  relieve  the  irritability  of  the  bladder  Dr.  Bazet 
performed  cystotomy.  The  patient  died  fourteen  days 
afterward,  of  pulmonary  complications.     He  had  never 
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complained  of  pain  in  the  region  of  the  kidney.  Not- 
withstanding the  large  stone  impacted  in  the  ureter,  there 
was  no  history  of  renal  colic. 

The  irritability  of  the  bladder  and  the  muco-purulent 
urine  were  attributed  to  tubercular  cystitis,  which  the 
post-mortem  examination  showed  to  be  absent. 

Pathological  Anatomy. — Three  varieties  only  of  cal- 
culus are  common, — namely,  uric  acid  and  its  compounds, 
oxalate  of  lime,  and  the  mixed  phosphates. 

Calculi  of  large  size  are  seldom  of  the  same  composition 
throughout,  being  usually  arranged  in  concentric  layers 
about  a  nucleus,  which  may  be  of  uric  acid,  oxalate  of 
lime,  blood-clots,  or  foreign  bodies,  but  is  very  rarely  one 
of  the  phosphates. 

Uric  acid  calculi  are  the  most  common.  They  are  of 
reddish  color,  and  generally  smooth,  but  may  be  tubercu- 
lated. 

Oxalate  of  lime  calculi  are  of  a  dark-brown  or  gray 
color,  and  usually  tuberculated,  whence  the  name  "  mul- 
berry calculi "  often  applied  to  them.  Occasionally  they 
are  small  and  smooth,  constituting  the  so-called  "  hemp- 
seed  calculi." 

Calculi  of  the  mixed  phosphates  are  composed  of  phos- 
phate of  lime  and  triple  phosphate  of  ammonium  and 
magnesium.  The  phosphates  often  make  up  the  external 
layers  of  calculi  of  various  composition,  but  seldom  con- 
stitute the  nucleus  of  a  calculus. 

Calculi  have  sometimes  been  found  composed  of  car- 
bonate of  lime,  xanthin,  cystin,  and  urostealith. 

Symptoms. — We  shall  take  up  the  symptoms  under  two 
heads, — namely,  renal  calculus  and  renal  colic. 

The  first  includes  the  symptoms  that  result  from  the 
presence  of  stone  in  the  pelvis  of  the  kidney  or  from 
tubular  concretions;  the  latter,  the  symptoms  attending 
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the  passage  of  the  stone  from  the  pelvis  of  the  kidney 
through  the  ureter  to  the  bladder. 

Calculi  sometimes  produce  no  pain,  but,  as  a  rule,  either 
tubular  concretions  or  the  presence  of  stone  in  the  pelvis 
will  be  attended  by  more  or  less  pain,  of  a  dull,  aching 
character,  either  constant  or  intermittent,  aggravated  by 
movements  of  the  body,  and  sometimes  following  the 
course  of  the  ureter  to  the  groin  or  the  testicle.  It  may 
continue  for  months  and  be  accompanied  by  tenderness 
on  pressure.  In  perhaps  half  the  cases  there  is  hsema- 
turia,  which  is  subject  to  no  rule  as  to  the  frequency  of 
its  occurrence.  Sometimes  there  will  be  but  a  slight 
hemorrhage ;  at  other  times  the  attacks  will  be  quite  per- 
sistent, and  perhaps  accompanied  by  pyelitis;  while  in 
still  other  cases  the  stone  may  be  retained  apparently  for 
a  great  length  of  time  in  the  pelvis  without  producing  in- 
flammation. 

In  infants,  deposits  of  urates  or  phosphates  are  often 
found  in  the  diapers.  These  probably  have  their  origin 
in  the  tubules,  and  their  passage  through  the  ureters 
causes  considerable  pain. 

KENAL    COLIC. 

The  first  indication  of  renal  colic  is  generally  a  sudden 
onslaught  of  pain  as  the  stone  enters  the  ureter.  This 
seldom  occurs  while  the  person  is  walking  or  sitting  up- 
right, but  takes  place  when  he  is  stooping,  bending  over, 
or  lying  down,  as  the  body  is  then  in  a  more  favorable 
position  for  the  stone  to  enter  the  ureter. 

The  suffering  is  sometimes  so  severe  as  to  cause  faint- 
ing, the  patient  falling  into  a  collapsed  condition,  soon, 
however,  rallying  to  realize  the  intensity  of  his  pain. 

At  first  the  pain  is  so  great  as  to  make  it  difficult  of 
exact  location,  the  patient  in  his  agony  referring  it  to  the 
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entire  abdomen;  and  it  is  only  by  the  closest  questioning 
and  attention  on  the  part  of  the  physician  that  it  will  be 
located  in  one  or  the  other  kidney. 

As  the  stone  passes  down  the  ureter  the  pain  becomes 
less  general,  confining  itself  principally  to  the  course  of  the 
ureter,  being  annoying  in  the  region  of  the  bladder,  and 
severe  in  the  s^roin  and  often  in  the  testicle  ;  and  when  the 
calculus  arrives  at  the  base  of  the  bladder  it  frequently 
produces  intense  pain  in  the  head  of  the  penis,  with 
tenesmus. 

The  extreme  agony  which  the  patient  suffers  often 
makes  it  impossible  for  him  to  remain  more  than  a  few 
moments  in  any  fixed  position.  He  rolls  over  the  bed, 
and  even  on  the  floor,  and  will  occasionally  find  relief  by 
getting  on  his  knees  and  pressing  one  or  both  hands  into 
the  abdomen  over  the  affected  ureter. 

The  pains  are  almost  always  accompanied  by  severe 
vomiting  and  retching,  which  add  greatly  to  the  distress 
of  the  patient.  Some  complain  also  of  intense  headache. 
There  is  usually  great  mental  depression,  together  with 
pallor,  cold  feet  and  hands,  and  profuse  cold  sweating. 

These  attacks  may  be  of  a  few  hours'  duration,  or  may 
continue  for  days.  In  one  of  my  earliest  cases  the  attack 
lasted  nearly  ten  days,  the  patient  barely  surviving  the 
passage  of  the  stone. 

The  stone  may  become  impacted,  converting  the  case 
into  one  of  hydronephrosis,  or  it  may  ulcerate  through 
the  ureter,  death  ensuing  in  this  event  from  the  entrance 
of  the  retained  urine  into  the  abdominal  cavity.  During 
attacks  of  renal  colic  I  have  sometimes  known  the  pain 
to  intermit,  giving  the  patient  immunity  for  a  few  min- 
utes or  even  half  an  hour :  in  such  cases  the  cessation  of 
pain  is  probably  the  result  of  the  escape  of  the  urine  past 
the  stone. 
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Differential  Diagnosis. — Renal  colic  ought  not  to  be 
mistaken  for  enteralgia,  except,  perhaps,  at  the  commence- 
ment of  the  attack,  when  in  both  cases  the  pain  seems  to 
be  distributed  equally  over  the  abdomen. 

On  the  right  side  it  might  be  possible  to  mistake  the 
pain  of  renal  colic  for  that  of  gall-stone,  but  in  a  few  hours 
the  pain  of  the  former  passes  down  the  ureter,  while  that 
of  gall-stone  is  confined  to  the  epigastrium  and  the  region 
of  the  liver.  Both  may  be  accompanied  by  excessive 
vomiting,  retching,  sweating,  pallor,  and  exhaustion. 
Later,  in  gall-stone,  jaundice  supervenes.  The  passage 
through  the  ureter  of  clots  of  blood,  hydatids,  or  muco- 
purulent matter  may  produce  severe  pain,  but  is  nothing 
like  what  is  experienced  in  any  ordinary  attack  of  renal 
colic.  I  once  had  a  patient  in  whom  a  large  concretion 
was  impacted  in  the  upper  part  of  the  descending  colon, 
giving  rise  to  great  pain,  and  simulating  closely  left  renal 
colic.  Soon,  however,  the  bowels  became  greatly  dis- 
tended, and  the  presence  of  obstruction  was  evident. 

Prognosis. — As  a  rule,  the  prognosis  is  favorable.  The 
patient,  in  a  few  days  after  the  passage  of  the  stone,  will 
have  entirely  recovered. 

Occasionally  a  stone  becomes  impacted,  and  death  may 
result  from  ulceration  or  rupture  of  the  pelvis  of  the  kid- 
ney; hydronephrosis  or  pyelitis  may  follow,  and  result  in 
destruction  of  the  kidney. 

Treatment. — The  treatment  of  renal  concretions  and 
stone  in  the  pelvis  of  the  kidney  will  of  necessity  be  more 
or  less  symptomatic,  and  usually  consists  in  allaying  pain, 
if  considerable,  with  attempts  to  dissolve  the  concretions 
or  stone  by  solvents.  The  success  of  solvent  medicines 
will  depend  largely  on  the  character  of  the  stone.  The 
most  sanguine  therapeutist  would  hardly  expect  to  dis- 
solve an  oxalate  of  lime  calculus.     Many,  however,  have 
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asserted  their  ability  to  dissolve,  both  in  the  pelvis  of  the 
kidney  and  in  the  bladder,  stones  formed  of  urates  and 
phosphates. 

Of  remedies  intended  for  el  earing  the  tubes  of  their 
concretions  and  possibly  dissolving  calculi,  Roberts,  who 
has  given  more  attention  to  this  subject  than  perhaps  any 
other  authority,  thinks  most  highly  of  the  citrate  and 
acetate  of  potassium.  These  salts  should  be  given  in  from 
one-half  to  one  drachm  doses,  well  diluted  with  water, 
every  three  or  four  hours.  Their  administration  may  be 
continued  for  weeks,  and  even  in  some  cases  for  months, 
without  detriment  to  the  digestive  organs. 

When  it  becomes  evident  that  there  is  a  stone  in  the 
pelvis  of  the  kidney,  and  its  presence  is  unbearable  either 
from  pain  or  in  consequence  of  the  production  of  disease,, 
and  solvent  remedies  have  failed,  the  kidney  must  be  re- 
moved by  surgical  procedure.  (See  chapter  on  Surgery 
of  the  Kidney.) 

Renal  Colic. — In  cases  of  collapse,  where  the  pulse  is 
extremely  weak,  the  countenance  pale,  and  the  feet  and 
hands  cold,  the  indications  are  to  apply  heat,  and  give 
stimulants  with  opiates  until  reaction  is  established. 
Where  there  is  no  collapse  the  indication  is  to  administer 
opiates  in  sufficient  quantity  to  make  the  pain  endurable 
during  the  passage  of  the  stone. 

You  will  find  that  many  writers  recommend  hot  baths 
in  addition  to  opiates,  with  the  view  of  relaxing  the  ureter ; 
but  hot  baths  or  the  application  of  heat  sufficient  to  keep 
up  a  constant  and  excessive  sweating,  while  they  may 
give  some  relief,  will  retard  rather  than  facilitate  the  pass- 
age of  the  stone. 

The  calculus  never  passes  through  the  ureter  by  reason 
of  its  relaxation,  but  is  forced  through  by  the  pressure  of 
the  urine  behind  it.     So  long  as  there  is  excessive  action 
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of  the  skin  the  action  of  the  kidneys  will  be  insufficient 
to  force,  with  any  degree  of  rapidity,  the  passage  of  the 
stone.  This  is  especially  the  case  as  the  extreme  vomiting 
often  makes  it  impossible  to  retain  fluids  in  the  stomach. 

My  own  method  of  treating  renal  colic  is  to  give  opiates, 
generally  morphine  hypodermically,  unless  there  is  much 
collapse,  in  which  case  I  use  the  tinctura  opii.  I  insist 
upon  the  patient's  drinking  freely  of  water,  carbonized  or 
mineral,  weak  tea,  or  whatever  bland  liquid  he  prefers,  in 
the  hope  that  some  will  be  retained. 

When  possible,  I  keep  the  patient  on  his  feet,  walking 
about  the  room,  to  give  him  the  benefit  of  the  action  of 
gravity,  which  is  considerable  where  the  stone  is  near  the 
bladder  and  the  ureter  is  filled  with  urine. 

Where  the  vomiting  is  so  excessive  that  it  seems  im- 
possible for  fluids  to  be  retained  long  enough  to  be  ab- 
sorbed, I  have  thought  that  it  might  be  well  to  use  large 
enemata  of  warm  water,  thus  supplying  urine  to  force 
along  the  stone.  I  have  not  yet  tried  this  plan,  how- 
ever. 

Because  of  the  vomiting,  it  is  usually  necessary  to  ad- 
minister opiates  either  hypodermically  or  per  rectum.  I 
seldom  use  less  than  one-half  grain  of  morphine  for  the 
first  injection,  followed  every  hour  or  two  by  one-eighth 
or  one-quarter  of  a  grain,  as  the  case  may  require. 

Laudanum  may  be  injected  into  the  rectum  in  drachm 
doses  every  hour  or  two  until  the  pain  is  bearable.  An 
excellent  suppository,  when  that  method  of  medication  is 
resorted  to,  is  one  consisting  of  morphine  one-half  grain, 
hyoscyamus  five  grains,  and  a  sufficient  quantity  of  oil  of 
theobroma. 

When  there  is  an  idiosyncrasy  against  morphine  or 
opium,  the  next  best  remedy  is  chloroform  or  ether  ad- 
ministered by  inhalation. 
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Should  the  attack  continue  for  several  days,  as  some- 
times happens,  the  patient's  strength  must  be  maintained 
by  rectal  nourishment.  In  one  of  my  first  cases,  already 
mentioned  as  lasting  ten  days,  the  patient  barely  survived 
the  passage  of  the  stone,  although  he  received  nourish- 
ment by  the  bowels  regularly;  and  it  may  be  well  to  say 
here  that  the  duration  of  the  attack  was  probably  owing 
to  the  treatment  rather  than  to  the  size  of  the  stone.  The 
consulting  physicians  in  the  case  were  men  of  ability 
and  experience.  I  was  a  youngster  then,  and  carried  out 
the  instructions  of  my  elders,  which  were  to  give  opiates 
rather  sparingly,  and  constant  baths  as  hot  as  the  patient 
could  endure  them.  His  vomiting  was  very  distressing, 
and,  there  being  but  little  fluid  secreted  by  the  kidneys, 
the  passage  of  the  stone  was  delayed. 

PROPHYLACTIC  TREATMENT  OF  RENAL  CALCULI. 

A  patient  who  has  experienced  a  severe  attack  of  renal 
colic  is  anxious  to  escape  a  recurrence  of  the  terrible  pain, 
and  he  naturally  asks,  "  What  can  I  do  to  prevent  such 
suffering  in  the  future  ?" 

While  much  can  often  be  done  to  ward  off  subsequent 
attacks,  physicians  who  have  had  any  considerable  expe- 
rience with  these  cases  are  obliged  to  acknowledge  their 
frequent  failure  to  prevent  such  attacks. 

In  many  cases  there  seems  to  be  a  strong  stone-making 
diathesis,  and  when  we  have  done  all  that  lies  in  our  power, 
seconded  by  the  conscientious  efforts  of  the  patient,  the 
formation  of  renal  calculi  still  continues.  Such  failures, 
however,  must  not  discourage  us  and  prevent  us  from 
holding  out  hopes  to  the  patient  that  he  may  still  get 
relief  from  his  malady. 

We  have  every  reason  to  believe  that  the  primary  trouble 
is  with  the  digestive  organs.     The  diet  should  receive  our 
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first  attention.  We  must  impress  upon  our  patient  the 
importance  of  exercising  great  care  in  regard  to  his  food. 

The  quantity  of  food  should  be  moderate  and  regulated 
with  reference  to  the  habits  of  the  individual,  whether 
active  or  sedentary. 

If  the  patient  is  living  a  very  active  life,  or  from  some 
individual  peculiarity  requires  more  than  an  ordinary 
amount  of  food,  let  him  eat  four  or  five  times  a  day, 
rather  than  overload  his  stomach  by  taking  two  or  three 
too  hearty  meals. 

The  quality  of  the  food  is  as  important  as  the  quantity, 
if  not  even  more  so.  Nourishing  and  easily-digested  food 
is  what  we  should  advise ;  and  in  doing  so  we  must  re- 
member that  doctors  often  make  mistakes  in  being  too 
arbitrary  with  other  people's  stomachs.  Most  digestive 
organs  have  their  peculiarities.  As  a  rule,  meat  should 
not  be  too  freely  indulged  in,  but  should  be  partaken  of 
sparingly  twice  a  day  at  most.  The  meat  should  be  varied, 
the  patient  being  warned  against  too  frequent  indulgence 
in  beef. 

Fish  is  usually  allowed,  but  I  have  doubts  as  to  its  pro- 
priety where  the  stones  are  phosphatic. 

The  manner  of  eating  food,  no  less  than  the  quantity 
and  the  quality,  is  of  great  importance.  "When  the  stomach 
digests  food  well,  the  patient  should  eat  slowly;  when  it 
does  not,  he  should  eat  very  slowly. 

Let  the  non-nitrogenous  foods  prevail  in  the  stone- 
making  and  gouty  diatheses,  limiting  the  vegetables  which 
are  richest  in  phosphates  when  the  calculi  passed  are  phos- 
phatic, and  avoiding  those  which  abound  in  oxalates  when 
oxalate  of  lime  predominates  in  the  calculi. 

Rice  is  an  excellent  article  of  diet  in  most  of  these  cases, 
and  a  taste  for  it  should  be  cultivated. 

Pork,  veal,  hashes,  highly-seasoned  gravies  and  dress- 
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ings,  with  rich  desserts,  must  he  absolutely  eschewed. 
The  preparation  of  the  food  is  an  important  factor.  Meats 
should  be  broiled  or  roasted,  rather  than  stewed,  fried,  or 
baked.  The  very  best  food  can  be  rendered  indigestible 
in  its  preparation. 

Next  in  importance  to  regulation  of  the  food  in  the 
prevention  of  stone  are  the  quantity  and  variety  of  liquids. 
Individual  physicians  differ  about  the  variety,  in  regard 
to  stimulants,  for  instance.  But  there  can  be  no  question 
that  a  person  with  a  stone-making  diathesis  should  take 
more  than  the  ordinary  amount  of  fluid. 

In  individual  cases  mineral  waters  are  no  doubt  bene- 
ficial. Springs  containing  different  salts  are  highly  recom- 
mended by  various  authorities  and  apparently  in  the  same 
class  of  cases.  Patients,  too,  are  often  loud  in  their  praises 
of  certain  springs  to  which  they  happen  to  have  been  rec- 
ommended. I  strongly  suspect,  however,  that  the  benefit 
derived  from  a  sojourn  at  Carlsbad,  for  instance,  is  often 
due  more  to  what  the  patient  did  not  take  while  there 
than  to  the  therapeutic  effect  of  the  mineral  waters. 

I  have  great  confidence  in  distilled  water  or  carbonized 
distilled  water  taken  freely;  nevertheless  patients  will 
often  take  mineral  water  with  more  relish  and  in  greater 
quantity  than  they  will  distilled  water.  I  once  had  pre- 
pared for  a  patient  of  mine,  in  whom  everything  else  had 
failed  to  prevent  the  production  of  stone,  distilled  water 
charged  with  oxygen  gas,  without  benefit,  however.  In 
some  cases  where  what  is  really  needed  is  rest,  with  less 
food  and  less  whiskey,  we  may  often  prevail  on  the  patients 
to  try  the  springs  when  every  other  means  to  secure  rest 
and  the  most  stringent  restriction  in  diet  have  proved  of 
no  avail. 

Besides  the  great  number  of  the  springs  of  California 
with  every  variety  of  water  at  every  temperature,  we  have 
g       k  13 
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the  advantage  over  the  mineral  springs  of  all  other  coun- 
tries, in  climate:  we  have  springs  at  the  cool  sea-side,  in 
the  hot  valleys,  and  at  all  altitudes.  We  are  thus  ottered 
as  great  a  variety  in  temperature  and  climate  as  in  the 
composition  of  the  mineral  waters. 

I  do  not  believe  that  there  is  one  per  cent,  of  these  cases 
that  the  use  of  tobacco  will  not  injure ;  and  the  same  may 
be  said  of  the  use  of  alcoholic  liquors. 

A  healthy  action  of  the  skin  should  be  insured  by  reg- 
ular bathing,  exercise,  and  the  wearing  of  warm  flannel 
underclothing  summer  and  winter. 

As  to  the  administration  of  medicines,  let  me  say  that 
there  is  no  specific  that  will  prevent  the  formation  of  renal 
calculi.  We  are  forcibly  reminded  by  this  stone  diathesis 
that  the  science  of  medicine  is  not  an  exact  science.  Until 
we  possess  a  more  exact  knowledge  of  the  etiology  of  renal 
calculi  we  must  grope  about  in  the  dark  for  a  remedy  to 
prevent  their  formation. 

Medicines  are  of  use  in  keeping  the  bowels  soluble  and 
in  maintaining  the  secretions  and  digestion  in  as  good  con- 
dition as  possible  :  Henry's  magnesia  and  rhubarb  answer 
well  for  this  purpose.  I  am  in  the  habit  of  prescribing  a 
mineral  acid  in  combination  with  a  vegetable  tonic  when 
the  tendency  is  to  oxalate-of-lime  deposit,  and  the  iodide, 
citrate,  or  acetate  of  potassium  with  calumba  or  quassia 
when  the  phosphates  or  urates  prevail,  adding  wine  of 
colchicum  in  gouty  cases ;  citrate  of  lithia  often  seems  to 
be  efficacious.  It  is  very  difficult  to  determine  the  bene- 
ficial results  of  any  special  course  of  treatment,  for  the 
reason  that  in  some  cases  of  renal  calculus  without  treat- 
ment there  is  no  recurrence  of  the  trouble,  while  in  other 
cases  there  is  a  constant  repetition  despite  any  method  of 
treatment  employed. 

There  is  a  possibility  that  the  new  remedy  piperazin, 
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which  is  now  being  tried  for  the  condition  called  by  Sir 
William  Roberts  urastosis,  will  prove  efficacious  in  pre- 
venting the  formation  of  stone  composed  of  urates. 


CHAPTER    II. 

PYELITIS. 

Pyelitis  is  an  inflammation  of  the  mucous  membrane 
lining  the  pelvis  of  the  kidney. 

Etiology. — This  is  rarely  a  primary  disease,  that  is,  a 
disease  arising  from  taking  cold,  from  injury,  or  from  some 
so-called  idiopathic  cause. 

Secondarily,  however,  it  frequently  occurs  as  an  accom- 
paniment or  a  sequel  of  some  one  of  the  acute  infectious 
diseases, — particularly  scarlet  fever,  diphtheria,  cholera, 
and  typhoid  fever.  I  have  had  several  cases  of  pyelitis 
accompanying  or  following  la  grippe.  Occasionally  the 
pelvis  is  said  to  be  the  seat  of  a  true  diphtheritic  exuda- 
tion. 

Renal  calculi  are  the  most  constant  causes  of  inflamma- 
tion in  the  pelvis,  while  pyelitis  is  found  in  every  case  of 
tubercular  kidney,  as  well  as  in  most  cases  of  renal 
abscess. 

Again,  we  constantly  meet  with  secondary  inflammation 
of  the  pelvis  extending  from  long-standing  stricture  of 
the  urethra  with  cystitis,  and  from  inflammations  of  other 
abdominal  organs.  Thus  we  see  that  age,  sex,  and  climate 
have  little  to  do,  directly,  with  the  etiology  of  pyelitis. 

Pathology. — I  have  spoken  in  previous  chapters  of 
pyelitis  produced  by  urinary  calculus,  as  well  as  of  the 
pyelitis  of  tuberculosis. 

When  the  pyelitis  follows  or  accompanies  one  of  the 
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acute  infectious  diseases,  or  is  the  result  of  extension  from 
the  bladder,  we  expect  the  inflammation  while  it  is  con- 
fined to  the  mucous  membrane  to  give  a  true  catarrhal 
condition  the  pathology  of  which  differs  in  no  way  from 
that  of  inflammation  of  the  mucous  membrane  in  any 
other  organ. 

Symptoms. — We  have  discussed  the  symptoms  of  stone 
in  the  pelvis;  the  pain,  etc.,  being  the  result  of  the  stone 
rather  than  of  inflammation.  Catarrhal  inflammations 
secondary  to  the  acute  infectious  diseases  or  to  cystitis  are 
not  likely  to  be  ushered  in  by  a  distinct  chill,  though  the 
patient  may  experience  chilly  sensations.  There  will  not 
be  much  fever  while  the  inflammation  is  confined  to  the 
mucous  membrane. 

We  usually  find  tenderness  over  the  region  of  the 
kidney,  soreness  and  lameness  upon  movements  of  the 
body,  and  perhaps  dull  aching  pain  following  the  course 
of  the  ureter  and  occasionally  felt  in  the  testicle  or  bladder. 
Micturition  is  frequent,  but  not  urgent,  and  the  urine  is 
very  turbid  from  the  presence  of  mucus.  The  microscope 
may  show  pus-cells,  an  occasional  blood-corpuscle,  and 
possibly  the  epithelium  characteristic  of  the  pelvis  of  the 
kidney.  When  there  is  pus  there  will,  of  course,  be  a 
slight  trace  of  albumen. 

Prognosis. — The  prognosis  must  be  determined  entirely 
by  the  cause  of  the  pyelitis  and  the  condition  of  the 
patient.  It  is  seldom  that  pyelitis  adds  much  to  the 
gravity  of  the  case,  whether  it  be  stricture  of  the  urethra 
and  cystitis,  or  one  of  the  acute  infectious  diseases.  The 
pyelitis,  however,  may  involve  the  kidney,  in  which  event 
the  prognosis  will  be  serious. 

Treatment. — The  indication  for  treatment,  as  a  rule, 
is  rather  to  remove  the  cause  than  to  treat  the  disease. 
This  is   particularly  the    case    in    stricture,  cystitis,  and 
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renal  calculi.  Nor  does  the  catarrhal  inflammation  fol- 
lowing the  acute  infectious  diseases  call  for  active  treat- 
ment. Enjoin  rest,  quiet,  light  nourishing  diet,  perhaps 
a  little  counter-irritation  or  a  flannel  belt,  addressing  the 
treatment  to  the  general  condition  of  the  patient,  who  is 
probably  convalescing  from  an  acute  infectious  disease. 
Small  doses  of  copaiba  will  often  affect  the  mucous  mem- 
brane of  the  pelvis  of  the  kidney  as  beneficially  as  it  does 
that  of  the  bladder  and  urethra.  I  have  found  that  a 
combination  of  chloride  of  iron  and  spirit  of  nitrous  ether 
with  glycerin  has  a  happy  effect  in  such  cases.  The 
remedy  which  I  most  frequently  use  when  the  patient  is 
anaemic  is  the  following : 

R   Sulphur,  praecip., 
Ferri  carb., 
Glycerini,  aa  ^ss ; 
Aquae  ad  ^iv. — M. 
Sig. — A  teaspoonful  every  two  to  four  hours. 

Cod-liver  oil  is  very  beneficial,  especially  in  weak 
delicate  children  convalescing  from  acute  infectious  dis- 
eases. 


CHAPTER    III. 

PYO-NEPHROSIS    (NEPHRO-PYOSIS PYELO-NEPHROSIS). 

The  term  pyo-nephrosis  designates  dilatation  of  the 
pelvis  of  the  kidney  with  pus. 

'Etiology. — This  condition  is  liable  to  arise  during  any 
of  the  suppurative  inflammations  of  the  kidney  or  of  the 
mucous  membrane  of  the  pelvis. 

The  pathology  must  differ  according  to  the  cause.    The 
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pelvis  will  be  distended  with  pus  whenever  its  escape  is 
prevented  by  obstruction  in  the  ureter. 

Symptoms. — The  symptoms  we  have  already  detailed 
under  the  heads  of  the  various  causes  of  the  disease. 

The  characteristic  diagnostic  feature  in  this  condition 
is  the  pyuria,  provided  the  ureter  be  pervious.  When 
both  kidneys  are  involved,  the  pus  in  the  urine  is  con- 
stant. When  only  one  kidney  is  diseased,  the  urine  may 
be  voided  from  the  healthy  kidney  and  be  perfectly  free 
from  pus  for  days,  the  pus  that  accumulates  in  the  dis- 
eased kidney  escaping  intermittently  into  the  bladder. 

The  urine  secreted  is  sometimes  very  small  in  amount, 
just  enough  to  drive  the  pus  through  the  diseased  ureter 
once  or  twice  a  week.  Should  the  ureter  become  com- 
pletely obstructed  the  pyo-nej^hrosis  might  form  a  con- 
siderable tumor,  in  which  case  its  diagnosis  would  be 
best  made  by  aspiration. 

As  a  rule,  in  pyuria  there  is  no  great  difficulty  in 
making  the  differential  diagnosis  between  pus  from  the 
kidney  and  pus  from  the  bladder.  The  pain  and  tender- 
ness over  the  region  of  the  bladder,  with  frequent  and 
painful  micturition,  on  the  one  hand,  and  the  pain  and 
enlargement  of  the  kidney  on  the  other  hand,  will  gen- 
erally be  sufficient  to  enable  us  to  make  a  diagnosis. 

Treatment. — The  treatment  is  essentially  surgical. 


CHAPTER    IV. 

HYDRO-NEPHROSIS    (HYDROPS    RENALIS — HYDRO-NEPHRON). 

Hydro-nephrosis,  or  an  accumulation  of  urine  in  the 
pelvis  of  the  kidney,  is  the  result  of  obstruction  of  the 
ureter,  and  is  generally  unilateral. 
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Etiology. — Obstruction  of  the  ureter  from  any  cause 
while  the  kidney  is  in  a  condition  to  secrete  urine  will 
produce  dilatation  of  the  pelvis,  or  hydro-nephrosis.  Im- 
pacted stone  and  stricture  of  the  ureter  the  result  of  in- 
flammation are  frequent  causes.  Stricture  of  the  urethra, 
or  growths  in  the  bladder  obstructing  the  ureteral  open- 
ings, will  give  rise  to  a  bilateral  hydro-nephrosis.  Inflam- 
mations in  the  pelvis  producing  contraction  and  oblitera- 
tion of  the  ureter,  or  cancer  in  the  abdominal  cavity,  may 
involve  the  ureter ;  and  sometimes  large  abdominal  tumors 
press  upon  and  obstruct  it.  In  other  words,  the  obstruc- 
tion may  be  in  the  canal  of  the  ureter,  may  be  caused  by 
disease  of  its  walls,  or  may  be  the  result  of  pressure 
exerted  externally  to  it,  of  growths  at  the  base  of  the 
bladder,  of  hypertrophy  of  the  prostate,  or  even  of 
phimosis. 

Pathology. — Whatever  the  cause  of  the  obstruction,  the 
accumulation  of  urine  in  the  pelvis  distends  it  to  a  greater 
or  less  extent,  and  presses  upon  the  papillae,  causing  their 
flattening  and  induration,  and  atrophy  of  the  kidney 
tissue.  The  calices  are  obliterated,  and  nothing  may  be  left 
of  the  kidney  but  a  cortical  shell.  This  internal  pressure 
soon  stops  the  secretion  of  urine,  and  hence  prevents  any 
increase  in  the  size  of  the  tumor.  Some  pathologists  are 
of  the  opinion  that  after  the  secretion  of  urine  ceases 
the  tumor  increases  slowly  in  size  from  secretion  by  the 
mucous  membrane. 

Symptoms. — The  general  history  of  the  symptoms  is 
that  of  disease  of  the  bladder,  abdominal  tumors,  or  im- 
paction of  a  renal  calculus,  which  causes  the  obstruc- 
tion, and  the  fluctuating  tumor  of  hydro-nephrosis  is  the 
pathognomonic  symptom. 

Diagnosis. — The  differential  diagnosis  is  determined  by 
aspiration. 
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Prognosis. — The  prognosis  is  generally  serious,  both 
from  the  fact  of  the  disintegration  of  the  kidney,  and  on 
account  of  the  cause  producing  the  condition. 

Treatment. — Remove  the  cause  where  possible.  (See 
chapter  on  Surgery.) 


CHAPTER  V. 

PERINEPHRITIS. 


Perinephritis  is  an  inflammation  of  the  cellular  tissue 
and  adipose  capsule  surrounding  the  kidney. 

Etiology. — It  may  be  caused  by  injuries,  such  as  falls, 
blows,  wounds,  etc.,  but  is  usually  the  result  of  suppura- 
tive inflammation  of  the  kidney  or  its  pelvis,  or  of  pelvic 
stones  which  have  caused  ulceration  or  perforation. 

Tubercular  kidney  is  often  accompanied  by  perinephri- 
tis, and  inflammation  may  spread  from  other  organs  to 
the  adipose  capsule  of  the  kidney,  as  sometimes  happens 
in  perityphlitis  or  lumbar  abscess. 

Symptoms. — This  condition  is  usually  ushered  in  by  a 
chill  or  recurrent  chills,  followed  by  rise  of  temperature, 
with  pain,  swelling,  and  tenderness  over  the  region  of  the 
kidney.     Any  motion  of  the  body  aggravates  the  pain. 

There  is  likely  to  be  frequent  micturition ;  but  the  con- 
dition of  the  urine  depends  upon  the  state  of  the  kidney 
rather  than  upon  the  perinephritis. 

Suppuration  will  soon  take  place,  and  often  an  abscess 
can  be  distinctly  felt  and  easily  diagnosed. 

At  times,  however,  the  pus  escapes  along  the  psoas 
muscle  and  presents  itself  under  Poupart's  ligament.  It 
may  find  its  way  into  the  pelvis  of  the  kidney  and  escape 
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with  the  urine,  and  it  has  occasionally  been  known  to  per- 
forate the  diaphragm  and  escape  through   the  lunge 
open  into  the  bowels  or  the  abdominal  cavity. 

Prognosis. — The  prognosis  is  serious  unless  the  di- 
is  the  result  of  injury.     The  very  fact  that  it  is  so  often 
secondary  to  suppuration  of  the  kidney  makes  the  prog- 
nosis unfavorable. 

Treatment. — The  indications  for  treatment  depend  en- 
tirely upon  the  cause.  In  eases  of  injury,  cupping  or 
leeching,  followed  by  hot  or  cold  applications,  may  be 
found  necessary.  The  pain  may  necessitate  opiates,  and 
the  fever  antipyretics.  As  soon  as  suppuration  is  appar- 
ent, nephrotomy  is  indicated;  and  when  the  perinephritis 
is  preceded  by  suppurative  nephritis,  nephrectomy  becomes 
not  only  justifiable  but  even  imperative.  (See  chapter  on 
Surgical  Kidney.)  The  strictest  diet  must  he  enjoined, 
especially  in  injuries  involving  the  kidney. 


CHAPTER  VI 

URETERS. 

Ureteritis  is  probably  never  primary,  but  the  result  of 
inflammation  spreading  from  the  bladder,  from  the  pelvis 
of  the  kidney,  or  from  the  abdominal  organs,  or  of  the 
passage  of  renal  calculi.  There  are  no  symptoms,  subjec- 
tive or  objective,  by  which  we  can  diagnose  a  special  in- 
flammation of  the  ureters. 

They  are  probably  always  more  or  less  involved  in  the 
above-named  conditions. 

Obstruction  of  the  Ureters. — One  of  the  most  common 
causes  of  obstruction  of  the  ureters  is  the  impaction  of  a 
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stone  in  its  passage  from  the  pelvis  of  the  kidney ;  or  the 
obstruction  may  be  caused  by  a  stricture  of  the  ureter  the 
result  of  inflammation  produced  by  the  passage  of  a  cal- 
culus. In  tuberculosis  of  the  kidney  or  of  the  bladder 
the  walls  of  the  ureters  are  thickened  and  irregular,  some- 
times causing  temporary  obstruction.  New  growths  in  the 
bladder  may  obstruct  the  orifice  of  the  ureters,  and  tumors 
in  the  abdomen  or  pelvis  cause  obstruction  from  pressure, 
while  cancer  may  invade  the  ureter  and  close  it.  The 
ureters  are  occasionally  accidentally  enclosed  in  ligatures 
during  hysterectomy  and  operations  for  ovarian  or  other 
pelvic  tumors.  The  symptoms  resulting  from  obstruction 
of  the  passage  of  urine  would  be  pain  from  distention  of 
the  tube,  and  hydro-nephrosis,  or,  in  some  cases,  rupture 
of  the  ureter  and  escape  of  urine  into  the  abdominal 
cavity. 

Dilatation  can  result  only  from  obstruction.  The  ureters 
are  sometimes  enormously  dilated  and  tortuous. 

Perforation. — Perforation  is  most  likely  to  be  the  result 
of  cancerous  involvement  or  of  ulceration  from  impacted 
stone.  Occasionally  the  ureter  is  accidentally  opened 
during  operations.  In  any  case  the  urine  escapes  into  the 
abdominal  cavity  or  the  cellular  tissue,  producing  serious 
results,  if  not  death. 

Hypertrophy  and  Atrophy. — In  tubercular  disease  of  the 
kidney  we  find  the  ureter  greatly  enlarged  and  thickened, 
which  condition,  of  course,  is  not  a  true  hypertrophy.  It 
is  doubtful  whether  we  ever  meet  with  a  true  hypertrophy 
of  the  ureters ;  though  it  is  barely  possible  that  the  con- 
dition might  occur  in  diabetes  or  partial  obstruction. 

The  ureters  are  often  atrophied,  and  sometimes  com- 
pletely obliterated,  through  disease. 

Malformations. — Occasionally  in  the  dissecting-room  or 
at  post-mortems  malformations  of  the  ureters  are  met  with. 
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They  have  been  found,  one  or  both,  impervious  at  birth. 
One  kidney  may  have  two  ureters,  or  there  may  be  two 
from  one  kidney  which  unite  before  entering  the  bladder. 
They  are  of  no  practical  importance,  except  when  imper- 
vious, and  in  abdominal  surgery. 


CHAPTER    VII. 

SURGICAL   TREATMENT    OF   THE   KIDNEYS. 

The  operations  for  the  surgical  treatment  of  the  kidneys 
may  be  designated  as  follows :  aspiration,  nephrorrhaphy, 
nephrotomy,  nephro-lithotomy,  and  nephrectomy. 

ASPIRATION. 

Aspiration  is  resorted  to  in  cases  of  simple  or  hydatid 
cysts,  or  of  hyclro-nephrosis.  Cures  have  been  effected, 
in  these  diseases,  by  aspiration  alone,  or  in  conjunction 
with  iodine  inj ections.  "Where  aspiration  fails,  nephrotomy 
is  usually  resorted  to.  Should  this  prove  ineffectual,  the 
final  radical  means  still  remains  to  us, — namely,  nephrec- 
tomy. As  a  means  of  diagnosis  or  to  procure  temporary 
relief,  we  use  aspiration  in  cases  of  abscess,  pyo-nephrosis, 
or  tubercular  kidney.  It  is  certainly  of  great  importance 
as  a  method  of  diagnosis,  enabling  us  to  differentiate 
between  hydro-nephrosis,  pyo-nephrosis,  and  simple  or 
hydatid  cysts.  The  small  cysts  of  chronic  tubular  or 
intertubular  nephritis  are  not  to  be  aspirated.  In  fact,  as 
we  have  seen,  it  is  impossible  to  diagnose  their  existence. 

Method  of  Aspiration. — It  is  almost  superfluous  to 
say  that  the  skin  where  the  puncture  is  to  be  made,  and 
the  needle  to  be  used,  must  be  absolutely  aseptic. 
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I  prefer  a  trocar  needle  and.  the  bottle  or  Allen  aspirator 
except  for  diagnostic  or  exploratory  purposes.  In  intro- 
ducing the  needle  one  must  be  careful  to  keep  outside  of 
the  peritoneum ;  otherwise  the  intestines  may  be  injured, 
or  when  the  needle  is  withdrawn  the  cyst  may  drain  into 
the  abdominal  cavity.  We  must  remember  that  the  left 
kidney  is  a  little  higher  than  the  right,  and  that  the 
needle  should  be  introduced  lower  on  the  right  side  to 
avoid  the  liver.  No  very  great  harm,  however,  would  be 
likely  to  result  from  piercing  the  lower  margin  of  the 
liver.  I  frequently  aspirate  the  liver  for  hyperemia,  with 
very  satisfactory  results.  In  many  cases  of  cysts,  pyo- 
nephrosis, or  abscess  there  is  a  prominent  soft  fluctuating 
point  which  readily  indicates  where  it  is  best  to  introduce 
the  needle.  Morris  advises  entering  the  needle  just 
anterior  to  the  last  intercostal  space  for  the  left  kidney, 
but  lower  and  farther  back  for  the  right  kidney. 

"  If  there  be  no  indication  for  operating  elsewhere,  the 
best  spot  to  select  when  the  tumor  is  of  the  right  kidney 
is  one  half-way  between  the  last  rib  and  the  crest  of  the 
ilium,  between  two  inches  and  two  inches  and  a  half 
behind  the  anterior  superior  spine  of  the  ilium.  This 
spot  is  on  a  level  with  the  front  of  the  bodies  of  the 
lumbar  vertebree,  and  a  needle  here  passed  horizontally 
inwards  will  be  altogether  in  front  of  the  normal  kidney, 
and  will  either  transfix  or  pass  in  front  of  the  ascending 
colon  when  in  its  usual  place.  It  may,  however,  with 
safety  be  conjectured  that  in  any  case  of  hydro-nephrosis 
of  the  right  side  requiring  to  be  tapped,  if  the  trocar  be 
inserted  at  the  place  I  propose,  and  directed  somewhat 
forwards,  the  peritoneum  and  colon  will  be  sufficiently  in 
front  to  escape  injury,  the  liver  will  be  safely  out  of  reach 
above,  and  the  kidney  behind,  while  the  dilated  pelvis  of 
the  kidney  will  be  tapped  at  its  anterior  and  lower  part." 
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Having  selected  the  spot  at  which  to  introduce  the 
needle,  it  is  best  to  use  first  a  hypodermic  injection  of 
cocaine  and  incise  the  skin  with  a  bistoury,  after  whicj] 
the  needle  can  be  pushed  easily  through  the  soft  tissues 
without  danger  of  plunging  it  farther  than  is  necessary. 
It  is  often  necessary  to  make  repeated  aspirations  in  cases 
of  hydro-nephrosis  before  a  cure  is  effected  or  before 
resorting  to  nephrotomy  and  drainage  or  nephrectomy. 

NEPHROREHAPHY. 

The  surgical  operation  for  the  fixation  of  a  movable 
kidney  is  called  nephrorrhaphy.  The  etiology,  symptoms, 
and  diagnosis  of  movable  kidney,  as  well  as  the  morpho- 
logical difference  between  it  and  floating  kidney,  have 
already  been  studied  in  the  chapter  on  Anomalies  of  the 
Kidney. 

There  can  be  no  doubt  about  the  propriety  of  resorting 
to  nephrorrhaphy  when  the  pain  and  discomfort  of  the 
movable  kidney  become  very  great,  when  the  mental 
anxiety  is  telling  seriously  on  the  general  condition  of  the 
patient,  when  life  is  in  danger,  or  when  relief  is  not 
afforded  by  the  use  of  bandages  and  pads  as  already 
advised. 

The  operation,  however,  is  not  unattended  by  danger, 
which  makes  an  intelligent  trial  of  all  other  appliances 
for  relief  of  greater  importance.  The  operation  is  a 
comparatively  new  one.  Hahn  of  Berlin,  in  1881,  was 
probably  the  first  to  perform  nephrorrhaphy.  Many 
surgeons,  both  in  Europe  and  in  America,  have  since 
performed  this  operation. 

Professor  Keen,  of  Philadelphia,  reports  four  cases 
operated  on  by  himself,  and  gives  a  synopsis  of  one  hun- 
dred and  thirty  other  cases  operated  upon  in  this  country 
and  in  Europe. 

14 
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Tait  reports  three  cases  of  nephrorrhaphy  in  the  British 
Medical  Journal  for  1889.  One  patient  died,  and  the  other 
two  were  not  benefited.  Tait  has  expressed  himself  as 
thoroughly  disgusted  with  the  operation. 

Method. — Since  Hahn's  first  operation,  individual  oper- 
ators have  modified  his  method  in  accordance  with  their 
own  views. 

The  operation  of  nephrorrhaphy  is  neither  very  diffi- 
cult nor  attended  with  much  danger.  "With  ordinary 
care  the  only  accident  likely  to  happen  is  that  of  opening 
into  the  peritoneal  cavity,  which  in  itself  would  not  be  a 
very  serious  matter.  It  will  scarcely  be  possible  to  mis- 
take the  liver  for  the  kidney,  as  the  lighter  color  of  the 
latter  will  be  recognized.  When  there  is  any  doubt  it 
will  only  be  necessary  to  follow  with  the  finger  the  out- 
line of  the  organ  in  question. 

The  patient  should  lie  on  his  sound  side,  over  a  pillow 
or  support,  in  order  to  make  the  distance  between  the 
crest  of  the  ilium  and  the  last  rib  as  great  as  possible. 
He  should  also  be  in  such  a  position  that  a  good  light 
will  fall  into  the  opening. 

A  competent  assistant  should  stand  on  the  side  oppo- 
site the  operator  and  confine  himself  entirely  to  pressing 
the  movable  kidney  toward  the  incision. 

The  following  is  quoted  from  Prof.  Keen's  excellent 
monograph  on  the  subject : 

"  An  oblique  incision  is  made  between  the  last  rib  and 
crest  of  the  ilium,  beginning  over  the  outer  border  of  the 
quadratus  lumborum.  Rarely,  if  ever,  will  a  rib  have  to 
be  resected  to  gain  room.  The  edge  of  the  muscle  being 
recognized,  the  perinephric  fat  is  found  immediately 
at  its  outer  border.  This  fat  having  been  cut  or  torn 
through,  the  kidney  may  be  seen  at  oi-ce. 

"  If  it  is  a  movable  kidney,  but  not  displaced  too  far 
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from  its  normal  position,  the  movement  will  be  seen  to 
be  synchronous  with  the  respiration,  and  may  be  very 
wide  in  extent.  But  if  the  kidney  be  far  away  from  its 
normal  position,  it  will  not  be  seen  when  the  perinephric 
fat  is  torn  through,  but  must  be  sought  for,  not  only  by 
the  finger  in  the  wound,  but  also  either  by  the  hand  of 
the  operator  or  the  assistant,  on  the  anterior  abdominal 
wall,  in  order  to  push  the  kidney  back  toward  its  normal 
place." 

When  the  kidney  is  not  easily  reached  and  cannot  be 
pressed  up  into  the  incision  by  the  assistant,  it  may  be 
hooked  by  a  tenaculum  or  drawn  up  by  a  volsellum. 
Having  drawn  the  kidney  into  the  incision,  it  is  fixed  by 
sutures,  catgut  or  silk. 

The  sutures  may  be  passed  through  the  adipose  capsule 
alone,  as  Hahn  did  in  his  first  operation,  through  the 
fibrous  capsule  or  the  cortical  portion  of  the  kidney,  while 
some  operators  have  incised  the  capsule,  stripped  it  off, 
and  passed  the  sutures  through  the  cortex. 

The  kidney  should  be  fixed  as  nearly  as  possible  in  its 
normal  position.  Both  the  lower  and  the  upper  end  should 
be  secured,  which  will  make  it  less  likely  to  move  with 
the  respirations  or  the  other  movements  of  the  body. 
From  three  to  six  sutures  are  usually  employed.  In  passing 
the  sutures  through  the  edges  of  the  incision  they  should 
include  a  firm  hold  on  the  muscular  tissue. 

Some  operators  have  passed  the  sutures  around  the 
lower  rib,  a  plan  that  is  certainly  not  advisable.  In  the 
matter  of  sutures,  silk  will  probably  give  the  most  satis- 
faction. 

"  The  question  has  arisen  whether  the  sutures  shall  re- 
main temporarily  in  place,  or  whether  they  shall  be  left 
permanently.  I  have  little  doubt  as  to  the  desirability  of 
leaving  them  permanently,  but  in  doing  so  we  must  re- 
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member  the  large  number  of  silk  ligatures  that  have  given 
rise  to  subsequent  trouble,  especially  in  abdominal  surgery. 
It  is  important,  I  think,  that  the  silk  should  be  as  fine  as 
possible,  but  thick  enough  to  be  strong."     (Keen.) 

Some  operators  leave  tubes  for  drainage  in  the  wound, 
while  others  close  the  wound  with  sutures,  but  the  most 
satisfactory  method  is  to  leave  the  wound  open  and  dress 
it  with  gauze. 

The  after-treatment  does  not  differ  in  any  way  from  the 
usual  methods  observed  in  all  wounds  of  like  character. 
The  patient  should  be  kept  quiet  for  from  four  to  six 
weeks ;  and  it  is  usual  to  apply  an  accurately-fitting  band- 
age, to  be  worn  for  several  months  after  the  patient  is  on 
his  feet. 

NEPHKOTOMY. 

Nephrotomy,  or  incising  the  kidney  for  the  purpose  of 
evacuating  pus  in  suppuration  of  the  organ  or  of  opening 
cysts,  is  resorted  to  under  the  following  conditions :  pyo- 
nephrosis, nephro-pyosis  or  abscess,  obstruction  of  the 
ureter  by  a  calculus,  tubercular  kidney,  and  such  cases  of 
simple  cysts,  hydatid  cysts,  or  hydro-nephrosis  as  have  not 
been  cured  by  aspiration.  Cutting  down  upon  the  kidney, 
but  not  into  it,  is  necessary  in  perinephritis. 

Where  an  operation  is  required,  either  for  suppurative 
disease  or  for  cystic  conditions,  we  may  find  the  fluid  so 
near  the  surface  that  the  indications  for  incision  are  appar- 
ent. Where  no  such  indications  exist,  we  should  place 
the  patient  in  the  same  position  and  make  our  incision  in 
the  same  manner  as  directed  for  nephrorrhaphy.  Always 
bear  in  mind  when  making  the  incision  that  drainage  will 
be  necessary,  the  tubes  to  be  placed  in  the  most  dependent 
portion. 

When  the  cyst-wall  is  not  firmly  adherent  to  the  renal 
tissues  it  may  be  necessary  to  bring  the  cut  surfaces  of  the 
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walls  to  the  margin  of  the  opening,  to  which  they  should 
be  attached.  If  more  than  one  abscess  is  found,  the  smaller 
ones  may  be  punctured  with  a  needle,  the  openings  dilated, 
and  a  drainage-tube  placed  in  each.  The  great  object  is 
to  secure  a  free  evacuation  of  the  pus  and  at  the  same 
time  afford  the  means  of  antiseptic  irrigation. 

After  reaching  the  abscesses  there  will  not  probably  be 
much  hemorrhage,  except  in  cases  of  tubercular  kidney, 
when  the  remnant  of  renal  cortex  is  very  vascular  and  had 
better  be  torn  with  the  finger  than  cut  with  the  knife. 

Small  circumscribed  abscesses  are  generally  reached  by 
exposing  the  capsule  and  puncturing  with  a  fine  aspirating 
needle  until  pus  is  found:  the  punctured  opening  may 
then  be  dilated  and  the  cavity  washed  out  and  drained. 

NEPHRO-LITHOTOMY. 

Nephrolithotomy  is  the  term  applied  to  the  operation 
for  the  removal  of  a  calculus  from  the  kidney,  its  pelvis, 
or  its  calices. 

This  is  probably  the  oldest  operation  made  upon  the 
kidney.  It  was  recommended  by  Hippocrates ;  but  it  is 
doubtful  whether  in  his  time  the  operation  was  undertaken 
for  the  removal  of  stone  except  where  pus  was  present. 

Nephrolithotomy  is  indicated  in  cases  of  troublesome 
hematuria  or  great  pain  and  distress  in  the  region  of  the 
kidney  which  can  be  relieved  only  temporarily  by  medical 
treatment  and  which  are  believed  to  be  caused  by  the 
presence  of  a  stone  in  the  pelvis  of  the  kidney. 

At  best  the  diagnosis  cannot  be  positive.  The  hsema- 
turia  and  pain  may  depend,  as  we  have  already  seen,  upon 
other  conditions.  When  these  symptoms  are  present  and 
the  patient  has  had  previous  attacks  of  renal  colic  and 
passed  gravel,  or  where  small  particles  of  gravel  are  con- 
stantly passing  from  the  bladder,  as  we  sometimes  see 
i  14* 
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when  there  is  a  calculus  in  the  bladder  or  in  the  pelvis  of 
the  kidney,  the  diagnosis  is  at  least  sufficiently  certain  to 
warrant  the  operation. 

Method. — The  kidney  is  exposed  by  the  lumbar  incision 


Fig.  18. 


Renal  calculus. 


and  carefully  examined  with  the  finger  for  circumscribed 
indurated  spots,  either  in  the  cortex  or  in  the  pelvis,  that 
might  indicate  the  presence  of  a  stone. 
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The  kidney  can  be  pressed  up  to  the  finger  of  the 
operator  by  an  assistant,  as  in  nephrorrhaphy.  If  exami- 
nation by  the  finger  affords  no  indication  of  the  stone,  the 
kidney  may  be  punctured  by  a  fine  needle  ;  or  if  the  finger 
discovers  an  indurated  spot,  the  needle  may  be  used  also. 

In  many  cases,  however,  the  stone  will  produce  suppu- 
ration and  be  embedded  in  an  abscess,  which  can  be  easily 
detected  with  the  finger.  Unless  several  punctures  are 
made,  stones  will  often  escape  detection. 

When  the  stone  is  found  it  must  be  cut  down  upon,  and 
removed,  either  with  a  scoop  or  with  the  finger,  through 
the  incision,  or  it  may  be  seized  by  a  pair  of  forceps. 

Where  the  stone  is  very  large  it  may  be  broken  and 
removed  in  pieces.  The  wound  should  be  dealt  with  as 
in  nephrectomy  and  nephrotomy.  The  urine  usually 
escapes  for  a  time  through  the  wound,  but  should  cease 
to  do  so  in  a  few  weeks.  The  specimen  represented  in 
Fig.  18  weighed  when  removed  fourteen  ounces, — the 
largest  stone  I  have  ever  seen.  It  was  removed  by  my 
confrere,  Prof.  R.  A.  McLean.  The  man  was  suffering  a 
great  deal  of  pain  in  the  region  of  his  kidney,  and  had 
pus  in  the  urine.  The  kidney  was  enlarged.  On  account 
of  the  great  size  of  the  stone,  it  was  broken  during  its 
removal.  The  man  was  completely  exhausted  by  the 
disease,  and  consequently  failed  to  react  after  the  opera- 
tion. 

NEPHRECTOMY. 

Nephrectomy  is  the  term  which  designates  the  opera- 
tion for  the  removal  of  the  kidney  from  the  living  body. 

This  operation  is  also  comparatively  new.  Simon  of 
Heidelberg  first  intentionally  removed  the  kidney  for 
disease,  in  1869.  The  kidney  had  before  been  several 
times   unintentionally  removed,  the   operators    not   sup- 
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posing  at  the  time  that  they  were  removing  it.  These 
operations  were  made  by  abdominal  section.  Simon  seems 
to  have  been  the  first  to  make  the  lumbar  operation. 

The  cases  in  which  the  operation  is  indicated  are  the 
following :  1,  movable  kidney  in  which  nephrorrhaphy 
has  failed  to  retain  the  kidney  in  the  incision ;  2,  where 
nephrorrhaphy  is  impracticable  because  of  the  diseased 
condition  of  the  kidney ;  3,  movable  kidney  where  ne- 
phrorrhaphy is  inadmissible,  as  the  kidney  cannot  be 
pressed  up  to  or  near  its  normal  position  and  is  either 
diseased  or  gives  rise  to  so  much  pain  as  to  render  its 
removal  imperative ;  4,  floating  kidney  that  requires  an 
operation  either  for  disease  or  for  pain ;  5,  simple  cysts, 
hydatid  cysts,  abscesses,  or  hydro-nephrosis  which  aspira- 
tion and  nephrotomy  have  failed  to  cure ;  6,  tubercular 
kidney  when  the  conditions  of  other  organs  will  allow 
of  an  operation, — that  is,  when  tuberculosis  is  not  pres- 
ent or  is  not  too  far  advanced  in  other  organs,  such  as 
the  bladder,  the  testicles,  or  the  lungs,  or  when  both 
kidneys  are  not  involved ;  7,  primary  cancer,  sarcoma,  or 
non-malignant  tumors ;  8,  nephro-lithiasis  when  nephro- 
lithotomy has  failed  to  afford  relief  on  account  of  the 
disorganized  condition  of  the  kidney;  9,  very  severe 
wounds  or  injuries  of  the  kidney,  when  to  leave  the 
kidney  would  be  dangerous  to  life ;  10,  pyelitis  or  ureteral 
urinary  fistulse. 

Nephrectomy  should  never  be  performed  unless  the 
operator  is  reasonably  certain  that  the  patient  has  another 
kidney  and  that  it  is  not  diseased.  It  is  not  always  an 
easy  matter  to  diagnose  positively  which  kidney  is  dis- 
eased or  that  only  one  is  diseased. 

I  assisted  at  a  nephrectomy  not  long  ago ;  the  operation 
was  done  most  skilfully,  and  the  removed  kidney  was 
very  much  disorganized.     The  patient  died  three  days 
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after  the  operation,  when  a  post-mortem  revealed  the  faet 
that  the  remaining  kidney  was  in  a  much  worse  condition 
than  the  one  that  had  been  removed.  This,  unfortu- 
nately, is  not  the  only  instance  of  the  kind.  The  cases 
in  which  the  differential  diagnosis  is  found  to  be  the  most 
difficult  are  those  of  pyuria  where  the  pus  is  evidently 
from  the  kidney  and  where  neither  kidney  is  enlarged  nor 
one  much  more  tender  than  the  other.  Several  methods 
have  been  suggested  for  discovering  from  which  ureter 
the  pus  is  escaping  into  the  bladder. 

Catheterizing  the  ureters  has  been  resorted  to, — a  pro- 
cedure that  may  occasionally  be  adopted,  but  which  will 
never  be  of  much  practical  value,  from  the  difficulty  of 
its  accomplishment.  It  has  also  been  proposed  to  open 
the  bladder  by  the  supra-pubic  operation  and  either 
catheterize  the  ureters  or  observe  the  outflow  of  pus. 
Again,  the  endoscope  has  been  brought  into  requisition 
and  has  sometimes  yielded  valuable  information,  but, 
like  catheterization,  it  will  probably  never  come  into 
general  use  for  this  purpose. 

The  kidney  can  be  cut  down  upon,  exposed,  and  ex- 
amined, but  as  a  diagnostic  measure  this  may  be  said  to 
be  heroic;  and  should  the  kidney  be  found  to  be  diseased 
there  is  a  possibility  of  the  other  one  being  in  a  worse 
condition.  There  must  always  be  a  small  percentage  of 
cases  in  which  it  is  impossible  to  be  absolutely  positive 
which  kidney  to  remove. 

It  is  somewhat  surprising  to  find  Morris  making  the 
statement  that  nephrectomy  for  cancer  will  probably  be 
abandoned.  For  secondary  cancer,  of  course,  it  should 
not  be  attempted;  but  for  primary  cancer,  except  in 
young  children,  the  operation  will  probably  become  more 
appreciated  and  will  be  oftener  resorted  to  in  the  near 
future. 
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Method. — The  kidney  is  usually  removed  by  one  of 
two  methods, — viz.,  lumbar  nephrectomy  and  abdominal 
nephrectomy.  The  former  method  is  the  one  usually 
adopted,  and  has  many  advantages  over  the  latter :  1,  the 
peritoneum  need  not  be  opened;  2,  drainage  from  the 
incision  is  easily  maintained ;  3,  the  mortality  is  less ; 
4,  the  possibility  of  abdominal  hernia  is  obviated ;  5, 
hemorrhage  into  the  abdominal  cavity  is  avoided,  both 
primary  and  secondary. 

The  operation  need  not  differ  from  that  for  nephror- 
rhaphy  or  nephrotomy.  Individual  operators,  however, 
have  varied  the  incision  from  Simon's  first  longitudinal 
one.  Klineberg  made  a  curved  incision.  As  satisfactory 
a  method  as  any  is  the  following.  Place  the  patient  in 
the  position  directed  for  nephrorrhaphy.  Commence  the 
incision  about  half  an  inch  below  the  lower  rib,  running 
oblicmely  for  about  four  inches,  and  expose  the  kidney : 
a  second  longitudinal  incision  can  be  made,  if  necessary, 
whenever  it  will  offer  the  greatest  facility  to  the  operator. 

The  kidney  having  been  reached,  it  is  readily  enu- 
cleated by  the  finger  when  there  has  been  little  or  no 
perinephritis.  The  adipose  capsule  in  such  circumstances 
is  very  easily  separated  by  the  finger,  with  little  or  no 
hemorrhage.  In  many  cases,  however,  where  there  has 
been  much  inflammation,  the  tissues  are  entirely  agglu- 
tinated, separated  with  great  difficulty,  and  their  separa- 
tion accompanied  by  considerable  hemorrhage. 

In  ligating  the  pedicle,  using  silk  for  the  ligature,  it  is 
customary  to  pass  the  ligature  between  the  ureter  and  the 
blood-vessels,  ligating  them  separately.  The  difficulty  of 
this  procedure  usually  depends  upon  the  amount  of  adhe- 
sions and  disorganization  of  the  tissues.  Passing  a 
doable  ligature  by  means  of  an  aneurismal  needle  and 
tying  one  each  way  is  the  quickest  and  easiest  method. 
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Where  no  adhesions  exist,  the  kidney  is  without  diffi- 
culty drawn  up  sufficiently  to  allow  the  ligature  to  be 
pressed  well  down  upon  the  pedicle,  so  that  on  removing 
the  kidney  enough  of  the  pedicle  will  remain  to  prevent 
the  ligature  from  slipping  off.  A  second  ligature  can  be 
thrown  over  the  entire  pedicle,  which  will  add  to  its 
security.  The  pedicle  should  then  be  divided  and  the 
kidney  removed.  The  wound  must  be  drawn  well  open, 
and,  with  the  aid  of  a  good  light  thrown  into  the  bottom 
of  the  incision,  every  bleeding  artery  must  be  ligated  with 
fine  silk  or  catgut.  The  inferior  renal  artery  is  likely  to 
be  the  most  troublesome. 

The  ligatures  are  cut  close,  the  wound  is  washed  out 
with  an  antiseptic  solution,  drained  by  means  of  tubes, 
and  the  incision  packed  with  antiseptic  gauze  or  its  edges 
brought  together  by  sutures.  The  patient  should  be  kept 
perfectly  quiet,  and  a  bandage  or  pad  applied  when  he 
commences  to  walk  about,  as  recommended  in  cases  of 
nephrorrhaphy  and  nephrotomy. 

Where  there  is  great  difficulty  in  applying  the  ligatures, 
a  strong  haemostatic  forceps  with  a  well-curved  handle 
might  obviate  the  necessity  for  a  ligature,  just  as  we  use 
the  long-jawed  forceps  in  hysterectomy  without  resorting 
to  a  ligature. 

Abdominal  nephrectomy  is  not  often  performed  at 
present,  and  is  to  be  preferred  in  very  few  cases,  one  of 
which  is  for  the  removal  of  floating  kidney.  It  presents 
one  advantage  in  the  fact  that  the  other  kidney  can  be 
examined  before  the  removal  of  the  one  desired.  The 
usual  incision  in  the  median  line  can  be  adopted,  or, 
what  is  more  common,  the  incision  along  the  outer  border 
of  the  rectus  muscle  on  the  side  from  which  the  kidney 
is  to  be  removed.  The  operation  in  this  case  is  to  be 
conducted  on  the  same  principles  as  any  other  laparotomy. 


SKCTION   IV. 
DISEASES  OP  THE  BLADDER. 


CHAPTER   I. 

ANATOMY    OF    THE    BLADDER. 

Before  commencing  the  study  of  the  pathological  con- 
ditions of  this  organ  it  will  be  well  to  review  its  principal 
anatomical  features. 

The  bladder  is  a  musculo-membranous  sac,  situated  in 
the  pelvis  between  the  pubes  and  rectum  in  the  male  and 
between  the  pubes  and  vagina  and  uterus  in  the  female, 
its  shape,  position,  and  relations  being  influenced  by  age, 
sex,  and  degree  of  distention  of  the  organ.  In  infancy 
and  childhood  it  is  conical  in  shape,  the  vertical  diameter 
being  the  longer.  In  the  female  it  has  a  greater  lateral 
than  vertical  diameter.  In  old  age  the  vertical  diameter 
again  becomes  the  longer,  while  in  adult  life  when  quite 
empty  and  contracted  it  is  triangular  in  shape,  placed 
deeply  in  the  pelvis,  flattened  from  before  backward,  and 
reaching  as  high  as  the  upper  border  of  the  symphysis 
pubis. 

When  slightly  distended  it  is  rounded  in  form  and  still 
remains  in  the  pelvic  cavity,  but  when  greatly  distended 
it  becomes  ovoid  and  rises  into  the  abdominal  cavity, 
often  as  high  as  the  umbilicus. 

When   moderately   distended   it   measures   about   five 
inches  in  length  and  three  inches  across,  and  ordinarily 
it  contains  about  a  pint. 
168 
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The  bladder  for  convenience  of  description  may  be 
divided  into  summit,  body,  base,  and  neck. 

The  summit,  or  apex,  is  rounded  and  directed  forward 
and  upward.  It  is  connected  with  the  umbilicus  by 
the  urachus  and  the  obliterated  portions  of  the  hypo- 
gastric arteries.  That  portion  of  the  summit  which  lies 
behind  the  urachus  is  covered  by  peritoneum,  which  is 
wanting  on  the  portion  anterior  to  it  which  rests  against 
the  abdominal  wall. 

The  body  of  the  bladder  is  that  portion  which  lies  be- 
tween the  apex  and  the  vesical  openings  of  the  ureters. 
It  is  not  covered  in  front  by  peritoneum,  and  is  in  rela- 
tion here  with  the  triangular  ligament,  the  posterior 
surface  of  the  symphysis  pubis,  the  internal  obturator 
muscles,  and,  when  distended,  with  the  abdominal  wall. 
The  posterior  surface  is  completely  covered  by  peri- 
toneum, and  is  in  relation  with  the  rectum  in  the  male 
and  with  the  uterus  in  the  female,  some  convolutions  of 
small  intestine  being  interposed. 

The  base,  or  fundus,  is  directed  downward  and  back- 
ward, and  is  that  part  which  lies  below  the  plane  which 
marks  the  level  of  the  body.  In  the  male  it  rests  upon 
the  second  portion  of  the  rectum,  and  is  partially  covered 
by  peritoneum,  which  is  reflected  upon  the  rectum,  form- 
ing the  recto-vesical  fold.  In  the  female  it  is  in  relation 
with  the  lower  part  of  the  cervix  uteri,  and  is  adherent 
to  the  anterior  wall  of  the  vagina,  a  fold  of  peritoneum 
intervening  between  it  and  the  upper  part  of  the  anterior 
surface  of  the  cervix.  The  most  important  portions  of 
the  body  are  that  portion  which  lies  between  the  vesical 
openings  of  the  ureters  behind  and  the  vesical  orifice  of 
the  urethra  in  front,  which  is  known  as  the  vesical  tri- 
angle, or  trigone,  and  that  portion  of  the  base  which  lies 
just  behind  the  ureteric  openings,  called  the  bas-fond. 
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The  cervix,  or  neck,  is  that  constricted  portion  of 
the  apex  of  the  trigone  which  is  continuous  with  the 
urethra.  In  the  male  it  is  surrounded  by  the  prostate 
gland. 

According  to  some  authors,  the  bladder  is  composed  of 
three  coats ;  Gray,  however,  names  four, — serous  (which 
is  but  partial),  muscular,  submucous,  and  mucous.  The 
serous  or  peritoneal  coat  covers  the  posterior  surface  from 
opposite  the  opening  of  the  ureters  to  the  summit,  and  is 
reflected  on  the  pelvic  and  abdominal  walls,  forming  the 
false  ligaments. 

The  muscular  coat  consists  of  several  layers, — an  ex- 
ternal layer,  in  which  the  fibres  are  arranged  longitudi- 
nally, a  middle  layer,  in  which  they  are  arranged  in  a 
circular  manner,  and  an  internal  layer,  in  which  they 
again  have  a  general  longitudinal  arrangement.  The 
fibres  of  these  layers  interlace  so  closely  that  practically 
they  may  be  considered  as  one  layer.  Toward  the  lower 
part  of  the  bladder  the  circular  fibres  are  closely  aggre- 
gated, forming  the  sphincter  vesicae,  which  in  the  male  is 
continuous  with  the  prostate  gland. 

Two  bands  of  oblique  fibres,  known  as  the  muscles  of 
the  ureters,  take  their  origin  just  behind  the  ureters,  and 
converge  to  the  back  part  of  the  prostate  gland,  where 
they  are  inserted.  They  were  formerly  supposed  to  pre- 
vent the  reflux  of  urine  into  the  ureters,  but  probably 
they  have  little  if  any  special  action. 

The  submucous  coat  consists  of  a  layer  of  areolar 
tissue  connecting  the  muscular  and  mucous  coats,  and 
very  adherent  to  the  latter. 

The  mucous  coat  is  thin  and  continuous  with  that  of 
the  ureters  and  the  urethra.  It  consists  of  a  basement- 
membrane  supporting  several  layers  of  epithelium,  in  some 
parts  squamous  and  in  others  cylindrical.     It  is  loosely 
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attached  to  the  muscular  coat,  except  at  the  trigone,  at 
the  neck,  and  about  the  orifices  of  the  ureters. 

It  is  provided  with  mucous  glands  and  follicles,  not 
very  numerous  except  about  the  vesical  neck.  On  account 
of  the  looseness  of  the  attachment  of  the  mucous  coat, 
when  the  bladder  is  not  distended  it  is  thrown  into  folds 
except  at  the  points  of  close  attachment.  Projecting 
from  the  lower  anterior  part  of  the  bladder  into  the  orifice 
of  the  urethra  is  a  slight  elevation  of  mucous  membrane, 
called  the  uvula  vesicae,  which  is  but  little  developed  in 
the  female.  The  arteries  supplying  the  bladder  are  the 
superior,  middle,  and  inferior  vesical  in  the  male,  with 
additional  branches  from  the  uterine  and  vaginal  in  the 
female.  These  are  all  derived  from  the  anterior  trunk 
of  the  internal  iliac.  The  anastomosis  is  very  free,  the 
obturator  and  sciatic  arteries  also  supplying  small  branches. 
The  veins,  after  forming  a  complicated  plexus  about  the 
neck,  sides,  and  base  of  the  bladder,  terminate  in  the 
internal  iliac  vein. 

The  nerves  of  the  bladder  are  derived  from  two  sources, 
the  sympathetic  and  the  spinal. 

The  sympathetic  are  branches  from  the  hypogastric 
plexus,  which  also  supplies  the  vagina,  uterus,  and  rec- 
tum ;  while  the  spinal  are  derived  from  the  fourth  sacral, 
occasionally  the  third,  and  rarely  the  second. 

The  nerve-supply  is  particularly  rich  to  the  small  tri- 
angular space  known  as  the  trigone,  which  is  the  most 
sensitive  part  of  the  bladder. 

The  bladder  is  retained  in  place  by  ligaments,  which 
are  divided  into  true  and  false,  there  being  five  of  each. 
Of  the  true  ligaments  the  two  anterior  extend  from  the 
back  of  the  pubes,  one  on  each  side  of  the  symphysis,  to 
the  front  of  the  neck  of  the  bladder ;  the  lateral  are  at- 
tached to  the  sides  of  the  base  of  the  bladder  and  the 
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lateral  parts  of  the  prostate ;  and  the  uraehus,  a  fibro- 
muscular  cord,  extends  between  the  summit  and  the 
umbilicus. 

The  false  ligaments,  composed  of  reflections  of  the  peri- 
toneum, are  the  two  posterior,  which  pass  forward  from 
the  sides  of  the  rectum  in  the  male  and  of  the  uterus  in 
the  female  to  the  posterior  and  lateral  aspect  of  the  bladder, 
and  contain  the  obliterated  hypogastric  arteries  and  ureters, 
together  with  vessels  and  nerves ;  the  two  lateral,  from  the 
iliac  fossa  to  the  sides  of  the  bladder ;  and  the  superior 
fold  of  peritoneum,  extending  from  the  summit  to  the 
umbilicus  and  covering  the  uraehus  and  the  obliterated 
hypogastric  arteries. 


CHAPTER    II. 

CYSTALGIA. 

The  bladder,  like  the  other  hollow  viscera  of  the  body, 
is  subject  to  diseases  and  to  disturbances  of  both  its  motor 
and  its  sensory  nerves.  We  will  first  take  up  the  subject 
of  its  nerve-disturbances,  beginning  with  cystalgia,  or 
neuralgia  of  the  bladder. 

Etiology. — In  many  cases  neuralgia  of  the  bladder  is 
produced  by  stone,  concretion,  or '  other  foreign  body. 
Sometimes  it  is  the  result  of  the  chemical  condition  of 
the  urine,  that  secretion  being  alkaline  or  perhaps  exces- 
sively acid.  We  often  find  patients  having  severe  neu- 
ralgia of  the  bladder  which  is  purely  reflex,  the  disease 
being  of  the  rectum, — fissure  especially, — or  of  the  urethra. 
Stricture  in  the  male  and  caruncles  in  the  female  are  the 
most  frequent  urethral  causes.     I  have  seen  people  of 
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gouty  diathesis  suffer  from  violent  attacks  of  cystalgia. 
Such  attacks  are  presumably  the  result  of  an  excessive- 
acidity  of  the  urine,  or  they  may  arise  from  the  same  cause 
that  creates  disturbances  in  the  other  hollow  viscera  of 
such  subjects. 

It  is  not  infrequent  for  one  who  is  the  subject  of  gout 
to  have  violent  attacks  of  asthma,  gastralgia,  or  enteralgia, 
with  diarrhoea  or  cystalgia.  Perhaps  in  all  these  cases  the 
respective  mucous  membrane  involved  eliminates  urate  of 
sodium. 

Occasionally  a  person  suffering  from  sciatica  will  have 
a  violent  attack  of  cystalgia  accompanying  or  alternating 
with  the  sciatica,  owing,  no  doubt,  to  the  fact  that  a  vis- 
ceral branch  is  given  off  from  the  third  sacral  nerve  to 
the  bladder. 

Cystalgia  may  be  the  result  of  ulceration  of  the  mucous 
membrane  of  the  bladder,  just  as  gastralgia  is  caused  by 
a  chronic  irritable  ulcer  of  the  stomach.  I  know  of  no 
reason  why  the  bladder  should  not  occasionally  suffer  from 
malarial  neuralgia,  as  does  every  other  organ  of  the  body. 
I  feel  quite  sure  that  whenever  a  case  of  severe  cystalgia 
presents  itself,  if  the  practitioner  will  keep  well  in  mind 
its  etiology  and  carefully  examine  for  one  of  these  causes, 
he  will  very  seldom  be  obliged  to  call  it  idiopathic. 

Pathology. — It  is  quite  apparent  that  the  pathological 
condition  of  the  bladder  must  depend  upon  the  etiology ; 
that  is,  the  pathology  may  be  in  the  urine  itself,  or  it  may 
be  in  the  urethra  or  in  the  rectum,  or  stone  may  be 
present. 

Symptoms. — Pain  is  the  pathognomonic  symptom  of 
neuralgia,  whatever  organ  or  nerve  be  involved.  In  cys- 
talgia the  pain  may  be  constant  or  paroxysmal  and  accom- 
panied by  violent  spasms,  in  which  case  it  is  usually  desig- 
nated by  the  term  cystospasmus  rather  than  cystalgia. 

15* 
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With  the  cystalgia  there  is  likely  to  be  a  constant  desire 
to  micturate  or  an  inability  to  retain  the  urine. 

Treatment. — The  indications  for  treatment  are  to  allay 
the  pain  and  remove  the  cause :  removing  stones  or  for- 
eign bodies  as  the  case  may  be ;  treating  the  gout  or 
malaria,  also  the  rectum  or  urethra  where  the  affection 
is  reflex,  or  the  ulceration  of  the  bladder  when  that  con- 
dition is  present ;  examining  carefully  the  chemical  con- 
dition of  the  urine  and  correcting  it,  if  abnormal,  by 
acids  or  alkalies  as  indicated.  For  the  relief  of  pain,  I 
have  found  opium  and  hyoscyamus  the  two  most  reliable 
drugs,  and  their  administration  in  the  form  of  rectal 
suppositories  the  most  satisfactory  method.  For  the  im- 
mediate relief  of  severe  cystalgia,  I  am  in  the  habit  of 
ordering  suppositories  containing  one-half  grain  of  mor- 
phine and  five  grains  of  extract  of  hyoscyamus,  with  heat 
applied  over  the  bladder. 


CHAPTER    III. 

HYPERESTHESIA  (IRRITABLE    BLADDER). 

This  is  another  affection  of  the  sensory  nerves  of  the 
bladder. 

Etiology. — The  etiology  of  hyperesthesia  of  the  bladder 
is  sometimes  very  apparent,  at  other  times  it  is  obscure. 

It  may  be  either  the  result  of  irritation  of  the  peripheral 
extremities  of  the  sensory  nerves  of  the  bladder,  or  en- 
tirely reflex. 

The  immediate  irritation  is  often  caused  by  concretions, 
foreign  bodies,  or  growths  in  the  bladder,  which  simply 
produce  irritation  without  inflammation. 
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At  other  times  the  hyperesthesia  seems  to  depend  upon 
an  abnormal  condition  of  the  urine,  which  maybe  con- 
centrated and  highly  acid  or  else  exceedingly  alkaline. 

The  urine  of*  diabetic  patients  is  sometimes  extremely 
irritating,  as  is  also  that  which  contains  oxalate-of-lime 
crystals.  Patients  of  gouty  diathesis  arc  liable  to  this 
condition,  which  is  probably  caused  by  the  highly  acid 
urine. 

Patients  with  hypertrophied  prostatic  glands  are  con- 
stant sufferers. 

We  not  infrequently  find  the  source  of  irritation  in  the 
spine  or  the  brain. 

Pregnancy,  especially  during  the  first  few  months,  and 
uterine  disease,  are  frequent  sources  of  irritation  without 
inflammation. 

Of  the  reflex  irritations,  hemorrhoidal  disease  seems  to 
play  the  most  prominent  part,  while  many  patients  who 
are  subjects  of  stricture,  caruncles,  or  inflammation  of 
the  urethra  suffer  great  annoyance  from  a  purely  irritable 
bladder.     In  boys,  phimosis  is  a  frequent  cause. 

In  portal  obstruction,  in  malarial  liver,  or  in  passive  or 
active  congestion  or  organic  disease  of  this  organ,  the 
vessels  of  the  bladder  become  turgid,  impinge  upon  the 
nerves,  and  produce  much  irritation. 

Symptoms. — The  pathognomonic  symptom  of  hyperes- 
thesia is  of  course  the  intolerance  of  the  bladder  for 
urine,  when  there  is  neither  inflammation  nor  ulceration 
present.  The  patient  has  no  fever  and  little  or  no  pain, 
but  suffers  the  great  inconvenience  of  constant  desire  to 
micturate.  Unless  prostatic  enlargement  or  stricture  is 
present,  there  is  no  straining  and  little  tenesmus. 

Treatment. — The  indication  for  treatment,  after  being 
satisfied  that  no  inflammation  is  present,  is  to  render  the 
bladder  tolerant  of  its  contents.     This  we  can  do  only 
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after  careful  inquiry  into  the  etiology.  If  the  condition 
is  caused  by  chemical  changes  in  the  urine,  these  must  be 
obviated. 

In  case  of  concentrated  highly  acid  urine,  mild  diuretic 
alkalies  would  be  likely  to  meet  the  indication,  which  is 
to  increase  the  quantity  of  urine  and  change  its  quality. 
This  form  of  irritable  bladder  is  more  often  than  any 
other  successfully  treated  by  the  administration  of  alka- 
line mineral  waters.  In  Europe  such  patients  are  sent  to 
Carlsbad,  Vichy,  or  some  other  noted  watering-place,  but 
here  in  California  we  have  the  best  of  waters  at  our  own 
door, — Napa  Soda,  Bartlett,  ^Etna,  Coronado,  Vichy, 
Shasta,  and  many  others.  As  a  substitute  for  mineral 
water,  the  following  mixture  will  often  act  like  a  charm  : 

R   Potassii  acetatis,  gvi-viii; 
Spt.  astheris  nitrosi,  giv; 
Tinct.  hyoscyami,  Ji; 
Syr.  codei,  ^i ; 

Aquae  chloroformi  ad  %  i. — M. 
Sig. —  gi  every  two  hours,  well  diluted. 

Bicarbonate  of  potassium  or  bicarbonate  of  sodium 
may  be  substituted  for  the  acetate,  and  infusion  of  bella- 
donna or  fluid  extract  of  triticum  repens  for  the  hyos- 
cyamus. 

For  the  irritation  accompanying  pregnancy  I  have  been 
in  the  habit  of  prescribing  the  following : 

R   Spt.  setheris  nitrosi, 

Tinct.  hyoscyami, 

Glycerini,  aa  ^i. — M. 
Sig. —  gi  every  two  hours. 

This  last  prescription,  with  a  few  directions  as  to  diet, 
will  in  most  cases  allay  the  irritation  of  pregnancy.  In 
other  cases  it  may  be  necessary  to  give  a  suppository  of 


HYPERESTHESIA.  177 

hyoscyamus  and  morphine  at  bedtime,  or  the  prescrip- 
tion containing  acetate  of  potassium  already  mentioned, 
while  some  derive  great  benefit  from  hot  vaginal  douches 
or  hot  rectal  enemata.  Cream  of  tartar  tea — that  is,  a 
saturated  solution  of  cream  of  tartar  in  hot  water,  allowed 
to  cool  and  made  pleasant  to  the  taste  with  a  little  sugar 
— is  a  favorite  prescription  of  mine  for  the  irritable 
bladder  of  pregnancy. 

Triticum  repens  tea  will  often  answer  the  purpose 
admirably  ;  but  a  remedy  which  must  never  be  forgotten 
in  irritable  bladder,  no  matter  what  the  cause  of  the  irri- 
tation, consists  in  small  doses  of  chloral  hydrate,  two  or 
three  grains  every  two  to  four  hours.  This  seems  to 
anaesthetize  the  irritated  extremities  of  the  nerves. 

In  irritable  bladder  from  cerebral  or  spinal  disease, 
bromide  of  potassium,  with  or  without  chloral  hydrate, 
is  an  excellent  remedy.  Here,  however,  it  is  the  primary 
lesion  in  the  brain  or  spinal  cord  with  which  we  have  to 
contend.  When  there  are  diseases  of  the  urethra  or  of 
the  rectum  they  must  be  removed  when  possible.  For 
the  immediate  relief  of  irritation  resulting  from  rectal 
diseases  the  most  prompt  and  efficient  remedy  is  a  sup- 
pository containing  from  one-quarter  to  one-half  grain 
each  of  morphine  and  cocaine  and  from  three  to  five 
grains  of  hyoscyamus. 

In  the  irritable  bladder  of  gouty  patients  I  have  often 
found  the  most  permanent  relief  from  a  combination  of 
carbonate  of  magnesium,  powdered  rhubarb,  and  col- 
chicum,  as  follows : 

R    Magnesii  carb.  (Henry's), 
Pulv.  rhei  (Turk.),  an  gii; 
Vini  colchici,  3  iii ; 
Syr.  aurantii  corticis,  ^  i ; 
Aquae  menthie  piperitae  ad  ^iv. — M. 
Sig. —  gii  every  two  or  three  hours. 
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This  is  to  be  continued  until  it  operates  freely  on  the 
bowels,  when  the  irritation  usually  subsides,  partly  from 
the  chemical  change  in  the  urine  produced  by  the  alkali, 
but  probably  in  still  greater  degree  from  the  relief  afforded 
the  portal  circulation.  I  must  not  omit  to  mention  that  we 
often  get  excellent  results  in  this  irritable  condition  of  the 
bladder  from  very  small  doses  of  balsam  of  copaiba.     • 

When  it  is  evident  that  the  hyperesthesia  of  the  blad- 
der depends  upon  some  congested  condition  of  the  liver, 
the  exhibition  of  any  of  the  above-named  sedatives  must 
be  preceded  or  accompanied  by  such  cathartics  as  will 
thoroughly  unload  the  portal  circulation.  Saline  cathar- 
tics may  be  used  for  this  purpose,  or  the  magnesia  mix- 
ture already  mentioned. 

In  the  dietetic  management  of  diseases  of  the  bladder 
we  cannot  exercise  too  much  care. 

The  avoidance  of  nitrogenous  foods  in  irritable  bladder 
and  cystitis  must  be  strictly  enforced. 

The  articles  of  diet  best  adapted  to  these  conditions  are 
milk,  bread,  and  rice.  Those  to  be  avoided  particularly 
are  nitrogenous  foods,  and  very  acid  fruits,  unless  the 
urine  be  alkaline,  when  the  latter  are  often  beneficial. 

The  same  may  be  said  of  the  mineral  acids. 


CHAPTER  IV. 

ANESTHESIA    (ATONY). 

Anesthesia  is  an  affection  of  the  sensory  nerves  of 
the  bladder,  consisting  in  an  entire  loss  of  nervous  sensa- 
tion. 

Etiology. — This  condition  is  due  in  most  cases  to  dis- 
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ease  of  the  spine  or  of  the  brain,  causing,  as  it  were,  a 
paresis  of  the  sensory  nerves  of  the  bladder.  Aside  from 
cases  in  which  it  is  due  to  diseases  of  the  spine  or  of  the 
brain,  we  shall  probably  seldom  meet  with  anaesthesia  of 
the  bladder  except  from  pressure  on  the  organ  during  par- 
turition or  occasionally  following  over-distention. 

Ten  or  fifteen  years  ago,  when  I  conducted  a  large  ob- 
stetric practice,  I  for  a  time  administered  chloral  hydrate 
in  the  first  stage  of  labor,  to  cpiiet  primary  pain  and  facili- 
tate dilatation  of  the  os ;  and  in  a  large  number  of  these 
cases  I  was  obliged  to  use  a  catheter  on  account  of  anaes- 
thesia of  the  bladder.  I  availed  myself  of  this  action  of 
chloral  in  treating  hyperesthesia  of  the  bladder. 

Symptoms. — In  this  condition  the  presence  of  urine  in 
the  bladder  fails  to  produce  the  usual  sensation  of  fulness 
of  the  organ.  The  bladder  will  become  distended  and  yet 
the  patient  have  no  desire  to  empty  it  of  its  contents,  and 
it  is  not  until  the  distention  becomes  very  great  that  he 
has  any  sensation  of  its  fulness.  The  bladder  will  often 
overflow  of  itself  when,  in  the  absence  of  pain,  even  the 
physician  may  think  there  is  no  possibility  of  the  organ's 
being  full  of  urine.  I  have  one  patient  who,  though  he 
has  no  well-marked  disease  of  the  spine,  has,  nevertheless, 
anaesthesia  of  the  bladder.  He  is  a  very  methodical  man, 
who  never  trusts  to  his  memory,  but  consults  his  memo- 
randum-book for  all  engagements.  To  insure  the  proper 
evacuation  of  his  bladder,  I  have  had  him  enter  in  his 
memorandum-book  against  certain  hours,  "  Urinate." 
This  entirely  precludes  the  possibility  of  over-distention. 

Treatment. — The  proper  treatment  of  these  cases  of 
anaesthesia  is  a  matter  of  very  great  importance,  as  paralysis 
of  the  bladder,  as  well  as  inflammation,  is  often  the  result 
of  failure  to  properly  evacuate  the  organ  in  this  condition. 
Inflammation  does  not  so  frequently  result  from  paralysis 
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and  anaesthesia  as  formerly,  on  account  of  the  great  im- 
provement in  catheters. 

The  indication  for  treatment  so  far  as  the  bladder  is 
concerned  in  anaesthesia  where  there  is  also  paralysis  is  to 
evacuate  the  bladder  at  regular  and  not  too  long  intervals 
with  a  soft  and  absolutely  clean  catheter. 

When  you  instruct  the  patient  or  nurse  in  the  use  of 
the  soft  catheter,  give  the  most  careful  directions  to  secure 
its  cleanliness.  It  is  not  sufficient  merely  to  wash  the 
catheter  in  water ;  you  must  see  to  it  that  it  is  placed  in 
an  antiseptic  solution  until  used  again,  or  at  least  for  a 
sufficient  time  to  insure  disinfection.  Very  often,  in  an- 
aesthesia, when  the  bladder  is  emptied  it  contracts  quickly 
and  normally,  showing  no  implication  whatever  of  the 
motor  nerves.  This  is  especially  true  of  many  of  the  cases 
of  so-called  paralysis  of  the  bladder  after  parturition.  I 
am  satisfied  that  in  the  majority  of  these  cases  we  have  to 
deal  simply  with  an  anesthesia ;  but  the  bladder  is  evacu- 
ated probably  only  twice  every  twenty-four  hours  by  the 
physician,  and  hence  becomes  greatly  distended,  which 
produces  partial  paralysis.  This  may  continue  lor  weeks ; 
while  if  the  catheter  had  been  used  from  four  to  six  times 
in  the  twenty-four  hours  the  bladder  would  have  recovered 
its  normal  sensation  in  a  few  days  and  shown  no  disposi- 
tion whatever  to  paralysis. . 
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CHAPTER  V. 

CYSTOSPASMUS    (VESICAL    SPASM SPASM    OF    THE    BLADDER 

CYSTOSPASM SPASMUS     VESICA ISCHURIA     SPASMODICA 

CYSTOSPASTICUS HYPERCINESIS). 

In  eystospasmus  there  is  a  disturbance  of  both  the  sen- 
sory and  the  motor  nerves  of  the  bladder ;  that  is,  there 
is  spasmodic  contraction  of  the  bladder,  with  pain. 

Etiology. — Cystospasmus  is  occasionally  dependent  on 
disease  of  the  brain  or  of  the  spinal  cord,  but  is  usually 
caused  by  foreign  bodies  in  the  bladder  or  by  inflammation 
of  the  organ,  or  is  reflex  from  some  rectal  disturbance. 
The  most  frequent  cause  is  stone.  Acute  cystitis,  when 
the  muscular  structure  of  the  wall  is  involved,  is  usually 
accompanied  by  severe  spasms  and  tenesmus.  Stricture 
of  the  urethra,  or  urethritis,  will  produce  it  only  when  the 
neck  of  the  bladder  is  involved.  In  highly  nervous  patients 
the  introduction  of  a  catheter  will  provoke  a  spasm  of  the 
sphincter  vesica?,  and  in  hysterical  patients  this  condition 
may  be  the  result  solely  of  the  general  nervous  condition. 

Irritation  of  the  uterus,  fissures  and  a  hemorrhoidal  con- 
dition of  the  rectum,  are  sometimes  responsible  for  these 
attacks.  One  of  the  worst  cases  I  ever  attended  was  caused 
by  a  pericystitis,  which,  however,  in  this  instance  was  the 
result  of  a  gonorrhceal  cystitis,  the  cystospasmus  or  cysto- 
spastic  condition  not  manifesting  itself  until  the  inflamma- 
tion had  spread  beyond  the  walls  of  the  bladder. 

Symptoms. — There  is  generally  great  intolerance  of  the 
bladder  to  the  urine,  with  severe  spasms  attending  the 
efforts  at  micturition,  and  tenesmus  that  is  as  painful  as 
the  tenesmus  of  dysentery.     The  bladder  contracts  into  a 

hard  ball.     When  the  spasm  is  the  result  of  urethritis  or 

in 
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cystitis,  there  will  be  fever.  When  caused  by  stone,  it  is 
not  likely  to  be  very  severe  unless  cystitis  is  present.  There 
are  few  diseases  that  are  more  distressing  than  acute  cys- 
titis accompanied  by  cystospasmus. 

Treatment. — The  indication  is  to  allay  the  vesical  irri- 
tation by  removing  the  cause,  if  possible.  This  can  usu- 
ally be  done  when  stone  or  foreign  bodies  are  present  in 
the  bladder,  or  when  there  is  a  diseased  condition  of  the 
rectum,  such  as  fissure,  hemorrhoids,  etc.  When  it  ac- 
companies acute  cystitis  it  may  take  some  time  to  quiet  the 
irritation. 

It  will  be  advisable  first  to  dilute  the  urine  well,  by  the 
administration  of  considerable  quantities  of  mineral  water 
or  rice-water,  milk,  or  fluid  extract  of  triticum  repens. 

Hot  sitz-baths  or  hot  applications  across  the  lower  part 
of  the  abdomen,  with  rectal  suppositories  of  morphine,  will 
frequently  quiet  the  bladder  for  a  few  hours. 

Tincture  of  hyoscyamus  with  morphine  and  Hoffmann's 
anodyne  or  spirit  of  nitrous  ether,  by  the  mouth,  are  some- 
times successful  in  allaying  the  irritation.  Occasionally, 
in  spite  of  heat,  sitz-baths,  sedatives,  or  suppositories,  we 
are  obliged  to  resort  to  rilling  the  bladder  with  warm  water. 
Hot  rectal  enemata  are  useful  in  many  cases.  Great  bene- 
fit often  results  from  chloral  hydrate  in  doses  of  from  ten 
to  fifteen  grains  every  two  to  four  hours.  In  the  spasms 
occurring  from  cerebral  or  spinal  irritation,  relief  is 
generally  obtained  from  the  administration  of  bromide 
and  chloral  combined. 
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CHAPTER    VI. 

CYSTOPLEGIA    (PARALYSIS   OF   THE   BLADDER ACINESIS VESI- 
CAL   PALSY). 

This  is  a  purely  motor  neurosis,  and,  as  a  rule,  depends 
upon  cerebral  or  spinal  disease,  there  being  but  few  cases 
of  paraplegia  which  are  not  accompanied  by  paralysis  of 
the  bladder.  0  ver-distention  of  the  bladder,  independently 
of  the  cause  of  retention,  will  leave  the  organ  paralyzed. 
It  might  be  a  retroverted  pregnant  uterus  or  an  enlarge- 
ment or  acute  inflammation  of  the  prostate  gland.  Let  me 
repeat,  it  is  not  the  cause  of  the  retention  that  produces  the 
paralysis,  but  the  over-distention.  Pressure  upon  the  organ 
by  the  child's  head  during  parturition  will  sometimes  leave 
the  bladder  in  a  paralyzed  condition :  here,  however,  it  is 
more  often  an  anesthesia  or  a  retention  of  urine  from  a 
swelling  of  the  urethra,  caused  by  the  pressure  of  the  head, 
rather  than  a  true  paralysis  of  the  bladder. 

Fatty  degeneration  and  atrophy  of  the  muscular  walls 
of  the  bladder  constitute  a  cause  of  paralysis  of  this  organ 
in  old  women.  In  fevers  of  a  severe  type  the  power  of 
nerve-conduction  is  often  either  lost  or  impaired. 

Symptoms. — We  often  find  a  large  round  tumor  in  the 
lower  part  of  the  abdomen,  rising  up  behind  the  pubes,  usu- 
ally central  and  painful,  when  the  distention  is  the  result 
of  mechanical  retention. 

It  is  often  unaccompanied  by  pain  when  the  result  of  a 
central  nerve  lesion,  and,  though  the  viscus  maybe  greatly 
distended,  the  patient  and  sometimes  even  the  physician 
may  be  deceived  as  to  the  nature  of  the  tumor,  owing  to 
the  fact  that  in  many  of  these  cases  there  is  a  constant  drib- 
bling of  urine,  while  in  some  of  them,  in  consequence  of 
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the  almost  complete  paralysis  of  the  sphincter  muscles,  the 
bladder  is  not  over-distended,  the  distention  being  relieved 
by  the  overflow.  Aside  from  the  symptoms  confined  to 
the  bladder,  there  are  often  other  complications  resulting 
from  the  efforts  cwi  the  part  of  the  patient  to  empty  a  para- 
lyzed or  partially-paralyzed  bladder. 

Hemorrhoids  and  prolapsus  of  the  rectum  are  the  most 
common  of  the  distressing  conditions  that  arise  ;  but  I  have 
seen  the  constant  straining  produce  bronchial  and  emphy- 
sematous conditions,  and  acute  cystitis  arise  from  the  de- 
composition of  the  retained  urine. 

Treatment. — In  the  treatment  of  paralysis  dependent 
on  spinal  or  cerebral  disease  the  most  that  can  be  done  is 
to  use  the  soft  catheter  at  regular  intervals.  Strychnine, 
electricity,  friction,  cantharides,  are  all  likely  to  prove 
useless  unless  the  central  lesion  be  improved  by  the  reme- 
dies employed.  In  paralysis  caused  by  over-distention  of 
the  organ  resulting  from  some  mechanical  obstruction, 
the  bladder  is  likely  soon  to  recover  if  the  obstruction  is 
removed  and  the  urine  is  properly  evacuated  at  regular 
intervals.  In  the  paralysis  following  parturition  the 
rapidity  of  the  recovery  will  depend  largely  upon  whether 
or  not  the  urine  is  drawn  from  the  bladder  sufficiently 
often.  It  is  the  habit  of  many  medical  men,  in  these 
circumstances,  to  use  the  catheter  only  twice  a  day,  thus 
allowing  the  bladder  to  be  constantly  distended,  so  that 
perhaps  weeks  may  elapse  before  it  returns  to  its  normal 
condition ;  while,  if  the  urine  were  drawn  more  fre- 
quently, over-distention  being  provided  against,  the  con- 
dition would  disappear  in  a  few  days. 

This  precaution  of  frequently  emptying  the  bladder  is 
requisite  in  any  other  case  of  paralysis  caused  by  over- 
distention. 

Most  of  these  cases  recover  without  the  aid  of  medica- 
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tion.     When  it  becomes  necessary,  electricity,  massage, 
and  strychnine  are  the  best  remedies. 

I  frequently  give  a  combination  of  tincture  of  nux 
vomica  and  spirit  of  nitrons  ether,  and  find  it  answers  an 
admirable  purpose.  Here  let  me  again  call  attention  to 
the  importance  of  keeping  catheters  absolutely  clean, 
using  for  that  purpose  salt,  carbolized,  or  bichloride 
solution. 


CHAPTER    VII. 

VESICAL    CALCULI    (CYSTO-LITHIASIS). 

Etiology. — What  has  been  already  said  of  the  etiology 
of  renal  calculi  applies  equally  to  vesical  calculi.  While 
age,  sex,  and  location  as  etiological  factors  play  about  the 
same  part  here,  catarrhal  inflammations  are  responsible 
for  more  vesical  than  renal  calculi.  A  calculus  in  the 
pelvis  of  the  kidney  will  undoubtedly  produce  pyelitis, 
and  a  calculus  in  the  bladder  almost  invariably  produces 
cystitis;  but  in  a  large  number  of  cases  of  stone  the 
catarrh  of  the  bladder  precedes  the  stone  and  is  respon- 
sible for  it.  There  may  be  special  stone-making  catarrhs, 
as  Mickle  suggests.  As  to  the  nature  of  the  vesical 
calculi,  they  correspond  with  what  we  have  already  seen 
in  renal  calculi. 

Symptoms. — Stone  in  the  bladder  generally  indicates 
its  existence  by  one  or  more  of  the  following  symptoms : 
irritation  of  the  bladder,  cystitis,  cystorrhagia,  and  pain 
in  the  bladder,  following  the  course  of  the  urethra  and 
often  referred  to  the  head  of  the  penis.  Cystospasmus  is 
occasionally  present.  The  patient  will  sometimes  find 
that  in  the  act  of  urinating  the  stream  is  suddenly  cut 

16* 
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off  before  the  bladder  is  emptied,  probably  caused  by  the 
stone  rolling  against  the  outlet  of  the  bladder.  The  only 
thoroughly  reliable  means  of  diagnosis,  however,  is  the 
demonstration  of  stone  in  the  bladder  by  means  of  the 
sound,  which  should  always  be  used  in  suspicious  cases. 
When  the  stone  is  sacculated,  it  is  difficult  to  discover 
its  presence  even  with  the  sound.  When  the  bladder  is 
irritable  and  painful,  and  a  satisfactory  examination  can- 
not be  made  by  means  of  the  local  use  of  cocaine,  it  is 
better  to  anaesthetize  the  patient  and  determine  absolutely 
whether  or  not  stone  is  present ;  nor  must  we  forget  that, 
inasmuch  as  cystitis  is  frequently  the  cause  of  stone,  it  is 
necessary  where  a  cystitis  is  of  long  duration  to  examine 
the  bladder  carefully  from  time  to  time,  say  at  least  every 
three  months.  I  have  known  a  patient  suffering  from 
cystitis  to  have  been  carefully  examined  for  stone  with 
negative  results,  and  yet  after  some  months,  he  having 
passed  in  the  mean  time  into  the  hands  of  another  phy- 
sician or  surgeon,  an  examination  revealed  the  presence 
of  a  stone,  when  both  surgeon  and  patient  seemed  per- 
fectly satisfied  that  the  former  examiner  was  incompetent. 
It  never  occurred  to  them  that  the  stone  had  formed  since 
the  previous  examination. 

Treatment. — The  removal  of  vesical  calculi  belongs  to 
the  domain  of  surgery,  unless  the  physician  for  some  cases 
sees  fit  to  try  what  is  usually  known  as  Roberts's  solvent 
treatment,  which  consists  in  both  the  administration  of, 
and  local  treatment  by,  medicines  calculated  to  dissolve 
the  stone.  We  have  seen  in  the  chapter  on  renal  calculi 
that  the  oxalate-of-lime  or  mulberry  stone  resists  all 
solvents. 
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CHAPTER    VIII. 

CYSTORRHAGIA     (VESICAL     HEMATURIA — HEMORRHAGE     FROM 
THE    BLADDER). 

Etiology. — There  are  various  causes  which  give  rise  to 
hemorrhage  from  the  bladder. 

Injuries,  either  from  blows  or  from  penetrating  wounds, 
are  responsible  for  some  cases.  Occasionally  such  diseases 
as  purpura  hemorrhagica  and  scorbutus  produce  it. 

Stone  in  the  bladder  is  a  frequent  cause,  as  is  also 
ulceration,  simple,  syphilitic,  or  tubercular. 

Growths  in  the  bladder,  malignant  or  benign,  seldom 
fail  to  give  rise  to  intercurrent  hemorrhage,  cancer  and 
the  mucous  polyp  being  most  frequently  attended  by  this 
symptom. 

Acute  cystitis  now  and  then  gives  a  slight  amount  of 
fresh  red  blood  in  the  urine,  while  a  passive  congestion 
of  the  vesical  veins  from  cancer,  or  cirrhosis  of  the  liver 
or  other  obstruction  to  the  portal  circulation,  must  be  re- 
membered as  a  possible  source.  We  have  already  stated 
in  the  etiology  of  hematuria  that  parasites  may  lodge  in 
the  mucous  membrane  of  the  bladder  and  produce  hem- 
orrhage. 

Symptoms. — For  the  differential  diagnosis  from  hemor- 
rhage derived  from  other  portions  of  the  urinary  tract, 
see  the  chapter  on  hematuria. 

Treatment. — The  rules  as  regards  rest  and  diet  which 
we  have  already  given  in  the  chapter  on  hematuria  apply 
equally  whether  the  hemorrhage  comes  from  the  bladder 
or  from  the  kidney,  and  the  same  may  be  said  of  the 
administration  of  medicines.  In  addition,  however,  we 
have  the  advantage  of  local  application  of  remedies. 
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When  the  hemorrhage  is  obstinate,  whether  from  ulcera- 
tion or  from  the  presence  of  neoplasms,  we  may  wash  out 
the  bladder  with  astringent  lotions  and  thus  sometimes 
will  succeed  in  arresting  the  hemorrhage  when  systemic 
remedies  have  failed.  Of  the  astringent  washes,  those  of 
gallic  acid  and  tannic  acid  are  the  safest  and  most  efficient. 
Other  astringents  when  properly  diluted  can  be  used 
without  detriment  to  the  bladder.  When  the  hemorrhage 
depends  upon  a  new. growth,  or  upon  calculus,  the  treat- 
ment must  be  surgical. 


CHAPTER    IX. 

CYSTITIS ACUTE,    SUBACUTE,    AND    CHRONIC. 

We  designate  the  inflammations  of  the  bladder  as  acute, 
subacute,  or  chronic  cystitis. 

Etiology  of  Acute  and  Subacute  Cystitis. — Age. — 
Cystitis  occurs  at  all  ages.  In  children,  however,  the 
disease  is  usually  of  a  mild,  subacute  character,  except 
where  produced  by  vesical  calculi  or  following  the  acute 
infectious  diseases. 

Sex. — In  childhood  both  sexes  are  equally  subject  to 
cystitis.  In  early  adult  life  young  men  suffer  oftener 
than  young  women,  because  of  their  more  frequent 
attacks  of  gonorrhoea  and  liability  to  stricture. 

Women  during  the  child-bearing  period  are  very  sub- 
ject to  catarrh  of  the  bladder,  owing  to  the  vesical  hyper- 
emia caused  by  pregnancy  and  to  the  injuries  incurred 
by  the  bladder  and  neighboring  tissues  during  delivery. 

In  old  age,  say  after  sixty,  men  are  far  more  subject  to 
cystitis  than  women,  from  their  tendency  to  prostatic 
disease. 
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Injuries,  direct  blows,  falls,  or  penetrating  wounds  are 
etiological  factors,  as  well  as  vesical  calculi  or  other 
foreign  bodies  in  the  bladder.  Cystitis  is  often  caused 
secondarily  by  invasions  of  the  bladder  from  a  urethritis, 
specific  or  otherwise,  diseases  of  the  kidneys  or  ureters, 
peritonitis,  pelvic  cellulitis,  and  inflammations  of  the  pelvic 
organs  or  the  prostate  gland.  It  not  infrequently  happens 
that  from  some  obstruction  interfering  with  the  complete 
emptying  of  the  bladder,  as  in  enlarged  prostate,  phimosis, 
paralysis,  etc.,  decomposition  of  the  urine  takes  place  and 
produces  inflammation. 

Another  source  of  cystitis,  which  fortunately  is  not  so 
frequent  as  formerly,  is  the  use  of  unclean  catheters ;  and 
cystitis  occasionally  results  from  the  mere  passing  of  a 
sound  or  a  catheter.  Any  of  the  acute  infectious  dis- 
eases, as  also  pyeemia,  may  be  accompanied  or  followed 
by  cystitis,  with  or  without  inflammation  of  the  kidneys. 
Occasionally  we  encounter  a  diphtheritic  cystitis,  which 
is  usually  secondary,  with  or  without  pyelitis. 

In  dealing  with  inflammation  of  the  bladder  we  must 
never  forget  that  ill-defined  etiological  factor,  catching 
cold, — especially  getting  the  feet  wet ;  and  if  perchance 
we  find  a  case  that  we  can  trace  to  no  known  cause,  we 
must  satisfy  our  patient's  curiosity,  if  not  our  own  intelli- 
gence, by  designating  it  as  of  idiopathic  origin.  I  have 
more  than  once  been  assured  by  physicians  that  a  certain 
disease  was  idiopathic,  the  dictum  being  uttered  with  such 
an  air  of  wisdom  and  dignity  that  I  could  not  but  believe 
that  the  word  conveyed  to  them  some  idea  of  definite 
etiological  information.  The  word  may  be  convenient 
for  lazy  physicians,  but  it  is  the  cause  of  incalculable 
mischief. 

Men  with  gouty  diathesis  have  a  greater  tendency  than 
others  to    cystitis;    and   the    mucous   membrane  of  the 
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bladder,  like  any  other  mucous  membrane,  may  inflame 
and  ulcerate  during  the  course  of  syphilis.  I  have  seen 
a  cystitis  the  only  apparent  cause  of  which  was  phimosis. 
New  growths  in  the  bladder  generally  produce  irritation 
and  catarrh.  The  incautious  or  too  long  continued  use 
of  certain  medicines  will  sometimes  set  up  an  inflamma- 
tion of  the  bladder,  this  being  especially  the  case  with 
turpentine,  copaiba,  and  cantharides. 

Etiology  of  Chronic  Cystitis. — Every  case  of  chronic 
cystitis  is  the  result  of  an  acute  or  a  subacute  attack ;  the 
subacute  attack,  however  mild,  may  finally  result  in  a 
severe  chronic  inflammation. 

Pathology. — The  pathology  of  acute  cystitis  depends 
upon  the  severity  of  the  case  and  upon  the  tissues  involved. 

While  it  is  simply  catarrhal,  that  is,  while  the  mucous 
membrane  alone  is  involved,  there  is  hyperemia;  the 
membrane  is  red,  relaxed,  and  cedematous,  and  its  surface 
becomes  denuded  of  its  epithelium  and  is  covered  with 
mucus.  There  is  a  proliferation  of  young  cell-growths, 
the  urine  being  turbid  and  loaded  with  mucus-  and  pus- 
corpuscles.  Cystitis,  like  all  other  inflammations  of 
mucous  membranes,  may  terminate  in  resolution,  ulcera- 
tion, or  chronic  inflammation. 

In  an  attack  of  acute  cystitis  which  involves  the  sub- 
mucous and  muscular  coats,  the  whole  wall  of  the  bladder 
becomes  thickened,  owing  to  an  exudation  and  prolifera- 
tion of  cells  that  take  place  in  the  submucous  and  mus- 
cular structures. 

In  chronic  cystitis  the  mucous  membrane  is  no  longer 
red  and  relaxed,  but  is  of  a  grayish  color,  irregularly 
thickened,  and  covered  with  a  purulent-looking  secretion 
of  mucus  and  pus.  The  submucous  and  muscular  struc- 
tures become  much  thickened  and  hypertrophied,  partly 
from  exudation  and  partly  from  contraction.     The  urine 
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is  turbid,  often  alkaline,  and  sometimes  ammoniacal.  The 
more  chronic  the  disease,  the  less  likely  is  it  to  terminate 
in  recovery,  and  the  more  likely  to  result  in  ulceration, 
perforation,  or  submucous  abscess,  and  to  produce  more 
or  less  hypertrophy  and  contraction  of  the  bladder. 

Symptoms. — The  symptoms  of  acute  cystitis  depend 
upon  the  extent  of  involvement  of  the  bladder-wall. 
When  only  the  mucous  membrane  is  involved,  no  matter 
how  acute  the  attack,  the  fever  is  very  inconsiderable,  the 
temperature  not  often  rising  above  100°  or  101°.  There 
is  not  likely  to  be  any  distinct,  or  rather  defined,  chill, 
although  there  are  often  recurrent  chilly  sensations.  In- 
tolerance of  the  bladder  to  the  urine  will  be  present, 
especially  when  walking,  and  there  will  be  some  tender- 
ness over  the  bladder  above  the  pubes.  Micturition  is 
frequent  and  painful,  the  pain  being  most  severe  at  the 
close  of  the  effort  and  located  in  the  perineum.  The 
urine  is  turbid,  and  when  settled  shows  a  large  amount 
of  cloudy  mucus  at  the  bottom  of  the  glass.  When  the 
whole  bladder-wall  is  involved  in  the  inflammation  the 
symptoms  are  very  severe.  This  form  of  cystitis,  whether 
originating  in  the  peritoneal  covering  of  the  bladder  and 
thence  involving  the  whole  bladder-wall,  or  commencing 
in  the  mucous  membrane  and  involving  the  muscular  and 
peritoneal  coats,  is  likely  to  be  ushered  in  by  a  distinct 
and  often  severe  chill,  followed  by  high  fever,  great  pain 
in  the  hypogastric  region,  extreme  intolerance  of  the 
bladder  to  the  urine,  and  almost  constant  micturition, 
the  pain  during  micturition  being  almost  beyond  human 
endurance  and  accompanied  by  agonizing  tenesmus  and 
cystospasmus,  often  more  unendurable  even  than  the 
spasms  and  tenesmus  of  the  severest  rectitis.  I  have 
several  times  seen,  in  cases  of  severe  acute  gonorrhceal 
cystitis,  retention  of  urine,  owing,  probably,  partially  to 
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the  clonic  contraction  of  the  sphincter  vesicae  and  partially 
to  the  cedematous  and  swollen  condition  of  the  urethra. 
In  these  cases  the  use  of  the  catheter  becomes  a  necessity. 

I  never  saw  a  human  being  suffer  greater  agony  than 
did  a  young  man  of  strumous  diathesis  who  died  in  col- 
lapse on  the  seventh  day  of  an  acute  cystitis  and  about  the 
twelfth  day  of  a  gonorrhoea. 

The  urine  in  a  few  hours  becomes  turbid  with  mucous 
sediment,  may  contain  some  blood,  and  soon  deposits  pus- 
corpuscles. 

There  is  another  variety  of  acute  cystitis  which  is  quite 
characteristic.  It  occurs  in  paralysis  of  the  bladder  or  in 
old  men  with  enlarged  prostates.  The  bladder  is  not  thor- 
oughly emptied,  and  the  retained  urine  (perhaps  on  account 
of  bacilli  carried  into  the  bladder  by  unclean  catheters)  de- 
composes, and  ammoniacal,  irritating,  alkaline  urine  is  the 
result,  which  often  sets  up  a  suppurative  cystitis  that  may 
in  a  few  days  end  fatally,  the  patient  dying  in  collapse.  A 
large  percentage  of  the  urine  in  these  cases  settles  as  a 
stringy,  tenacious  muco-purulent  sediment. 

Subacute  Cystitis. — Subacute  cystitis  is  always  catarrhal, 
the  mucous  membrane  alone  being  involved.  The  subjec- 
tive symptoms  are  often  negative ;  there  is  no  fever,  little 
or  no  pain,  and  the  bladder  shows  scarcely  any  intolerance 
of  its  contents,  except  when  excessively  distended,  when 
pain  develops  and  it  becomes  impossible  to  retain  the  urine. 

The  characteristic  features  or  objective  symptoms  of 
these  subacute  catarrhs  are  that  the  urine  is  voided  some- 
what more  frequently  than  normal,  is  turbid,  and  when 
allowed  to  settle  a  great  quantity  of  cloudy  mucus  is  seen 
at  the  bottom  of  the  glass, — not  decomposed,  ropy,  stringy 
mucus,  nor  iiocculent  mucus.  The  urine  is  nearly  always 
very  phosphatic.  Some  of  these  cases  finally  terminate  in 
a  chronic  inflammation. 
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Chronic  Cystitis. — There  is  no  well-defined  line  of  de- 
marcation between  a  subacute  cystitis  that  becomes  chronic 
and  an  acute  case  that  passes  into  a  chronic  condition. 
When  an  acute  case  of  cystitis  has  continued  for  weeks, 
perhaps  months,  and  the  acute  symptoms — that  is,  the 
fever  and  most  of  the  pain — have  in  a  measure  subsided, 
but  the  frequent  micturition  continues  and  there  is  a 
muco-purulent  sediment  in  the  urine,  the  case  may  be 
considered  to  have  become  chronic.  As  the  chronic  in- 
flammation continues,  the  bladder  contracts  from  the  too 
frequent  evacuation,  and  the  case  becomes  one  of  concen- 
tric hypertrophy,  with  perhaps  ulceration. 

When  blood-corpuscles  are  present  in  the  sediment  we 
may  be  sure  that  there  is  ulceration.  Sometimes  there  is 
very  free  hemorrhage,  or  the  ulcer  may  perforate  the  wall, 
producing  pericystitis,  abscess,  etc.  Patients  who  are  the 
subjects  of  chronic  cystitis  are  pretty  sure  sooner  or  later 
to  lose  their  appetite,  and  become  anaemic,  weak,  and 
emaciated.  Sleep  is  disturbed  and  broken  from  the  neces- 
sity for  constant  micturition ;  the  skin  has  a  dry,  harsh 
feel ;  the  patient  ages  fast,  and  looks  haggard.  Occasion- 
ally the  inflammation  spreads  up  the  ureters,  and  pyelitis 
and  tubulitis  result. 

Prognosis. — Most  cases  of  subacute  cystitis,  with  proper 
diet  and  treatment,  get  well,  as  do  also  a  large  number  of 
the  most  acute  cases.  It  is  not  often  that  an  acute  case 
terminates  fatally,  but  it  frequently  ends  in  chronic  in- 
flammation, which  when  it  becomes  of  long  standing  is 
seldom  cured. 

Treatment. — While  the  methods  of  treatment  of  acute, 
subacute,  and  chronic  cystitis  differ  entirely,  the  rules  in 
regard  to  diet  apply  equally  to  them  all,  and  the  same  may 
be  said  in  regard  to  clothing  and  rest. 

As  to  diet,  the  indication  is  to  render  the  urine  as  non- 
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irritating  to  the  mucous  membrane  of  the  bladder  as  pos- 
sible ;  and  in  order  to  accomplish  this  it  is  of  course  neces- 
sary to  avoid  highly  seasoned  and  spiced  foods,  as  well  as 
highly  nitrogenous  foods. 

Milk,  rice,  bread,  and  potatoes  are  suitable  in  every  case, 
while  the  amount  of  meat  allowed  the  patient  must  depend 
upon  the  severity  of  the  disease.  Alcohol  and  tobacco 
are  to  be  absolutely  forbidden.  We  can  always  allow  a 
reasonable  amount  of  meat  in  subacute  cystitis  unaccom- 
panied by  much  hyperesthesia,  provided  that  liquids  in 
sufficient  quantity  and  of  non-irritating  quality  are  also 
taken, — such  as  milk,  cocoa,  weak  tea,  coffee  of  moderate 
strength,  hot  milk,  and,  as  a  rule,  plenty  of  mineral  water. 
As  we  have  already  said,  it  is  not  only  unnecessary  to  use 
the  imported  mineral  waters,  but  absolutely  impossible  to 
get  waters  of  any  country  superior  to  those  of  California. 

As  to  the  clothing  in  cystitis,  it  is  essential  to  be  warmly 
clad.  I  have  found  great  benefit  in  subacute  and  chronic 
cystitis  from  the  use  of  chamois  shirts,  which  keep  the 
abdomen  and  pelvis,  well  protected  from  the  cold.  Rest 
is  equally  beneficial  in  all  cases  of  disease  of  the  bladder. 

There  are  some  forms  of  exercise  to  be  avoided,  particu- 
larly horseback-riding,  riding  in  carriages  over  rough 
streets,  and,  for  women,  the  use  of  the  sewing-machine. 
Too  much  walking,  of  course,  is  injurious.  With  strict 
attention  to  diet  and  clothing,  and  ordinary  care  as  to 
exercise,  a  large  number  of  cases  of  subacute  cystitis  will 
get  well  without  medicine.  Others,  again,  require  some 
medical  assistance ;  and  among  the  most  efficient  remedies 
I  have  found  are  cubebs  and  copaiba.  I  often  prescribe 
two  grains  of  the  extract  or  powdered  cubebs  with  three 
or  four  grains  of  the  inspissated  balsam  of  copaiba  in  cap- 
sule form  every  two  or  three  hours.  Sometimes  uva  ursi 
answers  an  excellent  purpose,  as  does  also  buchu.    Where 
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there  is  some  hyperesthesia  or  irritability  I  have  found 
equal  parts  of  tincture  of  hyoscyamus,  spirit  of  nitrons 
ether,  glycerin,  and  syrup  of  codeine,  a  drachm  every  two 
hours,  to  answer  an  admirable  purpose.  To  this  I  some- 
times add  acetate  of  potassium  four  to  six  drachms  to  the 
four-ounce  mixture. 

Sedatives,  however,  are  not  often  necessary  in  subacute 
cystitis.  I  have  made  a  syrup  of  turpentine  from  an  old 
French  formula  that  has  given  me  much  satisfaction,  and 
in  cases  where  anremia  is  present  I  have  found  say  four 
drachms  each  of  precipitated  sulphur,  carbonate  of  iron, 
water,  and  glycerin,  with  chloroform  or  peppermint-water 
sufficient  to  make  a  four-ounce  mixture,  answer  equally 
well  in  subacute  and  chronic  cystitis. 

In  the  treatment  of  all  varieties  it  is  well  to  keep  the 
skin  active  by  warm  or  steam  baths,  while  in  cases  that 
seem  disinclined  to  yield  to  treatment  the  patients  should 
spend  a  few  weeks  at  one  of  our  springs,  where,  if  they 
be  careful  of  their  diet,  take  hot  mineral  baths,  and  drink 
from  four  to  six  pints  of  mineral  water  daily,  they  will 
often  get  well  in  a  short  time. 

Acute  Cystitis. — The  treatment  of  acute  cystitis  depends 
entirely  on  the  amount  of  bladder-involvement.  When 
the  inflammation  is  confined  to  the  mucous  membrane 
there  is  little  fever  to  be  combated,  and  the  pain  is  not 
usually  severe.  With  attention  to  the  rules  already  laid 
down  as  to  diet  and  rest,  hot  applications  over  the  region 
of  the  bladder,  plenty  of  warm  demulcent  drinks,  warm 
rice-  or  barley-water,  flaxseed  tea,  or  decoction  of  triticum 
repens,  and  the  twentieth  of  a  grain  each  of  sulphate  of 
morphine  and  tartrate  of  antimony  every  hour  or  two,  or 
five  grains  of  Dover's  powder  every  two  hours,  or  tincture 
of  hyoscyamus,  spirit  of  nitrous  ether,  and  syrup  of  mor- 
phia, of  each  a  drachm,  in  water  every  hour  or  two,  will 
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often  be  all  the  medication  that  is  necessary.  Sometimes 
great  relief  is  obtained  from  a  mixture  of  ten  to  fifteen 
grains  of  bromide  of  potassium  and  five  grains  of  chloral 
hydrate  every  two  or  three  hours. 

Where  the  muscular  structure  and  perhaps  the  perito- 
neal membrane  as  well  are  involved,  as  has  already  been 
stated,  the  pain  is  very  severe,  fever  often  high,  cysto- 
spasmus  present,  and  the  tenesmus  of  the  bladder  extreme. 
Hypodermic  injections  of  morphine  are  often  necessary  in 
these  cases.  Large  rectal  enemata  of  hot  water  sometimes 
assist  in  giving  relief,  and  it  is  usually  necessary  to  resort 
to  suppositories.  I  often  give  in  that  form  morphine  one- 
half  grain  with  extract  of  hyoscyamus  five  grains  every 
three  or  four  hours,  at  the  same  time  applying  heat  to  the 
sacrum  and  over  the  bladder.  Occasionally  there  is  re- 
tention of  the  urine,  when  it  will  be  necessary  to  use  the 
catheter.  In  all  these  severe  cases  opium  is  the  medicine 
that  gives  relief  most  speedily.  I  have  found,  however, 
that  chloral  hydrate  in  ten-  or  fifteen-grain  doses,  with 
one-eighth  of  a  grain  of  morphine,  will  often  act  admir- 
ably. In  some  of  the  very  worst  cases  a  few  days  of 
this  treatment  will  bring  relief,  when  the  hot  appli- 
cations may  be  suspended  and  the  amount  of  opiates 
lessened.  When  any  of  these  cases  become  chronic  the 
treatment  must  be  changed.  The  fever  will  have  disap- 
peared and  the  pain  largely  subsided.  The  bladder,  how- 
ever, still  remains  irritable,  may  be  quite  contracted,  and 
pus  and  mucus  still  be  observed  in  the  urine. 

The  balsams  here  are  often  of  benefit, — balsam  of  co- 
paiba, balsam  of  Peru,  and  turpentine.  I  have  found 
their  efficacy  assisted  by  combination  with  creasote. 

Creasote  alone  often  acts  well  in  chronic  cystitis,  espe- 
cially where  there  is  a  tendency  to  fermentation  and  de- 
composition of  the  urine. 
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Another  remedy  found  beneficial  in  chronic  cystitis  is 
benzoic  acid. 

Salol  I  have  lately  tried  with  benefit.  I  have  also  had 
assistance  from  salicylate  of  sodium,  and  have  found  sac- 
charin, as  recommended  by  Dr.  Little,  of  Dublin,  to  prove 
beneficial.  In  a  large  number  of  cases  of  chronic  cystitis 
more  benefit  has  been  derived  from  local  applications  and 
washing  out  the  bladder  than  from  the  internal  adminis- 
tration of  medicines.  Borate  of  sodium  makes  a  good 
preparation  for  washing  out  the  bladder,  as  does  also  a 
weak  solution  of  boracic  acid. 

Weak  solutions  of  chloral  hydrate  answer  a  good  pur- 
pose, and  few  things  are  better  than  a  solution  of  common 
salt,  a  drachm  to  the  quart  of  water. 

Nitrate  of  silver  and  nitric  acid  have  also  been  recom- 
mended, but  it  will  be  best  first  to  try  almost  any  of  the 
other  remedies. 

In  obstinate  cases  in  women  it  is  sometimes  necessary 
to  establish  a  vesico-vaginal  fistula,  by  which  means  the 
bladder  is  kept  constantly  drained  and  the  inflammation 
removed. 

When  there  is  contraction  or  concentric  hypertrophy, 
dilatation  of  the  bladder  is  necessary,  the  directions  fo» 
accomplishing  which  are  given  under  the  treatment  of 
that  condition. 

It  is  hardly  necessary  to  say  that  while  pursuing  this 
course  of  treatment,  either  by  the  administration  of  medi- 
cines or  by  local  applications,  the  dietary  rules  cannot  be 
too  strictly  enforced,  and  the  patient  must  abstain  from 
alcoholic  beverages  of  all  kinds  and  from  tobacco.  In 
spite  of  all  our  efforts  we  are  sometimes  disappointed  with 
the  results,  there  being  few  diseases  less  amenable  to  treat- 
ment than  chronic  inflammation  of  the  bladder.  As  has 
been  said  in  the  prognosis,  very  few  patients  ever  get  en- 
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tirely  well.  It  is  wonderful,  however,  how  some  of  the 
very  worst  cases  of  chronic  cystitis,  which  have  resisted 
all  our  efforts  to  cure,  will  be  improved  by  a  few  weeks' 
or  months'  sojourn  at  the  Harbin,  Bartlett,  Zeigler,Paraiso, 
Highland,  Napa  Soda,  or  any  other  of  our  California 
mineral  springs. 


CHAPTER    X. 

PERICYSTITIS. 

Etiology. — Ulcers  sometimes  perforate  the  bladder-wall 
and  give  rise  to  pericystitis,  and  occasionally  an  acute 
cystitis  without  ulceration  extends  through  the  bladder- 
wall  and  involves  the  surrounding  cellular  tissue. 

In  chronic  cystitis  there  is  often  some  pericystitis. 
About  four  years  ago  I  had  a  male  patient  in  whom  gon- 
orrhoea extended  to  the  bladder,  the  cystitis  being  very 
acute  and  culminating  in  a  severe  attack  of  pericystitis. 
It  may  also  occur  from  inflammation  of  other  organs, 
such  as  the  rectum  or  the  uterus,  or  of  the  peritoneum. 
A  year  ago,  I  had  a  female  patient  with  pelvic  peritonitis 
accompanied  by  a  pericystitis. 

Pericystitis  may  follow  any  of  the  acute  infectious  dis- 
eases. I  have  had  in  my  practice  a  case  of  pericystitis 
following  typhoid  fever.  Septicaemia  is  an  etiological 
factor  that  must  be  borne  in  mind. 

Symptoms.  —  The  symptoms  of  pericystitis  occurring 
during  a  cystitis  are  great  increase  of  pain  over  the 
bladder,  usually  retention  of  urine,  recurrent  chills,  in- 
crease of  fever,  and  generally  the  formation  of  abscesses, 
which  can  be  felt  through  the  vagina  or  rectum  or  above 
the  pubes.     The  abscesses  may  open  into  the  bladder,  the 
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rectum,  or  the  peritoneal  cavity,  or  through  the  peri- 
neum. 

In  the  pericystitis  accompanying  chronic  cystitis  the 
surrounding  cellular  tissue  is  often  indurated  and  adherent 
to  the  adjacent  parts. 

Treatment. — The  medication  must  be  directed  to  the 
alleviation  of  the  increased  severity  of  the  symptoms. 
Opiates  are  demanded,  the  catheter  is  likely  to  be  neces- 
sary, and  abscesses  must  be  evacuated. 


CHAPTER    XL 

HYPERTROPHY  OF  THE  BLADDER. 

The  term  hypertrophy  of  the  bladder  is  used  to  desig- 
nate thickening  of  the  bladder-wall.  The  hypertrophies 
of  the  bladder  are  divided  into  two  varieties, — namely, 
concentric  and  excentric.  In  concentric  hypertrophy 
there  is  a  thickened  wall,  with  a  diminution  of  the  cavity ; 
in  excentric  hypertrophy  there  is  a  thickened  wall,  with 
enlargement  of  the  bladder-cavity.  These  two  varieties 
differ  in  their  etiology,  anatomical  appearance,  symptoms, 
prognosis,  and  treatment. 

Etiology. — Concentric  Hypertrophy. — Concentric  hyper- 
trophy is  caused  by  or  accompanied  with  inflammation 
or  hyperesthesia  of  the  bladder. 

During  a  cystitis  or  a  hypersesthetic  condition  of  the 
bladder  the  organ  is  very  intolerant  of  its  contents,  and 
micturition  is  excessively  frequent.  The  bladder  is,  of 
course,  never  distended  with  urine,  and  hence  becomes 
contracted.  This  condition  occurs  irrespective  of  the 
cause  of  either  the  cystitis  or  the  hyperesthesia,  there 
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being  few  cases  of  chronic  cystitis  that  do  not  end  in  con- 
centric hypertrophy.  It  is  quite  common  to  find  concen- 
tric hypertrophy  where  there  is  a  vesical  calculus,  whether 
the  stone  has  caused  much  inflammation  or  simply  hyper- 
esthesia. 

Excentric  Hypertrophy. — The  etiology  of  excentric  hy- 
pertrophy is  entirely  different.  It  comes  from  an  ob- 
struction to  the  evacuation  of  the  contents  of  the  bladder, 
where  there  is  no  hyperesthesia. 

In  these  cases  the  urine  accumulates  and  distends  the 
bladder-cavity,  and  it  requires  extra  muscular  exertion  to 
empty  the  bladder  of  its  contents.  The  muscular  coat  of 
the  bladder-wall  becomes  hypertrophied  under  these  cir- 
cumstances upon  the  same  principle  as  the  heart  hyper- 
trophies to  overcome  extraordinary  resistance,  as  in  arterio- 
sclerosis for  instance ;  that  is,  the  hypertrophy  in  both 
instances  is  compensatory.  The  obstruction  is  generally 
an  enlarged  prostate.  It  may,  however,  be  stricture ;  but, 
as  a  rule,  the  obstruction  of  stricture  is  likely  to  be  accom- 
panied by  more  or  lass  hyperesthesia  of  the  bladder, 
which  in  a  measure  prevents  this  distention,  and  in  fact  this 
form  of  obstruction  might  also  produce  concentric  hyper- 
trophy. I  believe  that  a  phimosis  might  be  responsible 
for  hypertrophy,  either  concentric  or  excentric,  though  I 
have  never  met  with  a  case  of  this  kind.  Diabetic  patients 
are  frequently  the  subjects  of  hypertrophied  bladder  of 
either  variety.  Those  diabetic  patients  who  have  con- 
centric hypertrophy  are  persons  in  whose  clinical  history 
there  is  not  the  symptom  of  great  thirst.  They  take 
very  little  fluid,  and  complain  generally  of  great  mus- 
cular exhaustion.  The  urine,  not  being  increased  in 
quantity,  is  of  high  specific  gravity,  and  contains  a  large 
amount  of  sugar,  which  is  very  irritating  to  the  bladder. 
It   is   the  constant  micturition  that  prevents  distention 
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and  causes  consequent  concentric  hypertrophy.  In  dia- 
betic patients,  in  whom  thirst  is  a  characteristic  feature 
of  the  symptoms,  and  who  imbibe  enormous  quantities 
of  water  and  secrete  a  great  amount  of  urine,  the  bladder, 
when  not  hyperaesthetic,  becomes  distended,  and  its  efforts 
to  expel  so  great  a  quantity  frequently  cause  a  true  ex- 
centric  hypertrophy. 

Anatomical  Appearances. — In  concentric  hypertrophy 
resulting  from  chronic  cystitis  the  surface  of  the  mucous 
membrane  is  very  irregular,  the  membrane  is  much  thick- 
ened, and  the  blood-vessels  are  dilated  and  tortuous. 
There  is  desquamation  of  the  epithelium,  and  very  often 
ulceration.  The  bladder-wall  is  sometimes  enormously 
thickened.  I  have  seen  it  about  one  inch  in  thickness. 
Still,  in  this  concentric  variety  the  thickening  is  not  due 
entirely  to  muscular  hypertrophy,  as  is  usually  stated. 
There  is  an  increase  in  growth  of  the  fibrous  tissue  sur- 
rounding the  muscular  fasciculi,  and  in  inflammatory 
cases  there  is  also  a  great  increase  in  the  growth  of  the 
areolar  or  fibrous  tissue  of  the  mucous  membrane  as  well 
as  of  the  submucous  coat.  The  subsequent  contraction 
of  this  newly-formed  tissue  adds  very  much  to  the  thick- 
ening of  the  wall,  so  that  concentric  hypertrophy,  as  it  is 
called,  is  hardly  a  true  hypertrophy ;  much  of  the  thick- 
ening is  no  doubt  due  to  the  contraction  of  the  wall,  just 
as  thickening  of  the  stomach-wall  results  from  contrac- 
tion where  there  exists,  for  instance,  a  stricture  of  the 
oesophagus.  This  thickening  of  the  stomach  is  clearly 
not  an  hypertrophy. 

In  excentric  hypertrophy  there  is  very  little  if  any  thick- 
ening of  the  mucous  membrane,  nor  is  its  surface  irregular 
or  ulcerated. 

The  cavity  is  large  and  the  wall  is  thick,  but  it  is  the 
muscular  coat  alone  that  is  thickened :   in  other  words, 
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there  is  a  true  hypertrophy,  brought  about,  as  we  have 
already  seen,  by  the  efforts  of  the  muscular  wall  of  the 
bladder  to  expel  the  contents  of  the  organ. 

Symptoms. — In  concentric  hypertrophy  the  usual  symp- 
toms are  those  of  chronic  cystitis.  Upon  physical  exami- 
nation, by  the  bimanual  method,  we  find  the  thickened 
contracted  bladder,  feeling  like  a  hard  ball,  behind  the 
pubes.  When  the  concentric  hypertrophy  is  due  to  hyper- 
esthesia, the  symptoms  of  chronic  cystitis  are  lacking. 

In  excentric  hypertrophy,  except  in  diabetes,  we  have 
the  clinical  history  of  the  obstruction  which  caused  the 
dilatation,  and  find  on  examination  a  large  hard  tumor  in 
the  hypogastric  region.  Sometimes  the  hypertrophied 
bladder  extends  up  to  the  umbilicus.  There  generally  is, 
also,  hypertrophy  of  the  muscles  of  the  abdominal  wall, 
from  the  efforts  of  these  muscles  to  assist  the  bladder  in 
expelling  its  contents..  The  straining  to  expel  the  urine 
often  causes  prolapse  of  the  rectum,  and  sometimes  em- 
physema and  bronchitis. 

Prognosis. — The  prognosis  depends  upon  the  etiology 
and  pathology  in  the  individual  case. 

In  diabetes,  when  the  patient  is  cured  of  the  primary 
disease  the  hypertrophy  disappears.  The  excentric  hyper- 
trophy due  to  enlarged  prostate  will  often  disappear  under 
the  proper  use  of  the  catheter.  The  prognosis  in  the  con- 
centric hypertrophy  which  accompanies  chronic  cystitis  is 
bad,  as  it  is  also  when  the  kidney  is  involved. 

Treatment. — In  excentric  hypertrophy  due  to  prostatic 
enlargement  the  constant  use  of  a  soft  perfectly  clean 
catheter  entirely  relieves  the  patient  of  everything  but  the 
enlarged  gland.  A  few  years  ago  I  was  called  to  see  a 
gentleman  whose  condition  was  wretched  indeed.  He  was 
unable  to  leave  his  bed,  the  prostate  was  very  large,  the 
hypertrophied  bladder  (excentric)  formed  a  large  hard 
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tumor  that  extended  to  the  umbilicus,  and  the  abdominal 
muscles  were  much  thickened.  Any  effort  to  pass  water 
caused  prolapse  of  the  rectum,  and,  in  addition,  he  was 
emphysematous  and  had  bronchitis.  A  few  months'  con- 
stant use  of  the  soft  catheter  at  regular  intervals  entirely 
cured  him  of  his  distressing  symptoms,  except  the  pros- 
tatic enlargement  and  the  emphysema,  and  he  resumed 
his  usual  occupation. 

In  concentric  hypertrophy  the  contracted  bladder  must 
be  dilated  with  water,  as  hot  as  can  be  borne,  with  either 
a  fountain  or  a  bulb  syringe.  The  water  can  be  medi- 
cated according  to  the  pathological  condition  of  the  mu- 
cous membrane. 

The  inflammation  of  the  bladder  must  be  treated  as 
already  suggested,  and  the  cause  removed  if  possible  ;  but 
the  only  treatment  for  the  contraction  is  dilatation.  I  have 
pursued  this  course  for  eighteen  years,  with  a  greater  de- 
gree of  success  than  any  other  treatment  offered.  When 
there  is  cystitis  or  ulceration  and  the  bladder  is  to  be 
washed  as  well  as  distended,  I  use  a  soft  double  rubber 
catheter. 


CHAPTER    XII. 

NEW    GROWTHS    AND    FOREIGN    BODIES    IN    THE    BLADDER. 

While  the  treatment  of  new  growths  and  foreign  bodies 
is  essentially  surgical,  it  is,  nevertheless,  necessary  as  a 
matter  of  diagnosis  or  differential  diagnosis  that  the  phy- 
sician should  understand  their  etiology  and  symptoms. 

Growths  are  divided  into  two  great  classes, — benign 
and  malignant. 

Neither  are  so  common  in  the  bladder  as  elsewhere  in 
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mucous  membranes,  which  is  doubtless  owing  to  the  fact 
that  in  the  bladder,  except,  it  may  be,  in  the  vicinity  of 
the  neck,  the  mucous  membrane  is  poor  in  secreting 
glands,  some  authors  asserting  their  inability  to  find  any. 
But,  however  less  frequently  these  growths  occur  in  this 
membrane,  we  find  the  same  variety. 

The  benign  growths  comprise  myxoma,  fibroma,  myoma, 
myo-fibroma,  and  tubercle. 

The  varieties  of  the  malignant  are,  as  in  other  organs, 
epithelioma,  encephaloid,  scirrhus,  etc. 

We  know  as  little  of  the  etiology  of  these  new  growths 
in  the  bladder  as  we  do  of  the  new  growths  in  other 
mucous  membranes. 

The  symptoms  referable  to  the  bladder  differ  but  little 
whether  the  growth  is  benign  or  malignant,  the  pain  and 
irritation  being  due  to  the  location  and  size  of  the  growth 
rather  than  to  its  character.  Constitutional  symptoms, 
however,  are  much  more  marked  in  the  malignant  than 
in  the  benign  variety.  Cancer  of  the  bladder  produces 
the  usual  characteristic  cachexia,  while  the  profound  an- 
aemia often  present  is  owing  to  the  loss  of  blood  which 
occurs  in  either  variety.  The  symptoms,  then,  of  new 
growths  in  the  bladder  are  pain,  not  constant  nor  neces- 
sarily present  in  every  case,  which  may  also  be  said  in 
regard  to  the  irritability  of  the  bladder,  frequent  micturi- 
tion, and  hematuria. 

The  point  to  be  determined  by  the  physician  is  whether 
the  above  symptoms  are  due  to  new  growths,  parasites, 
ulceration,  or  foreign  bodies.  In  the  female  the  diagnosis 
is  much  more  easily  made  than  in  the  male.  We  can  often 
determine  the  presence  of  a  tumor  or  foreign  body  by  a 
bimanual  examination,  one  or  two  fingers  in  the  vagina 
at  the  base  of  the  bladder  and  the  other  hand  pressing  on 
the  abdomen  above  the  pubes,  or  by  a  careful  exploration 
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with  the  sound  either  in  the  male  or  in  the  female ;  while 
growths  can  often  he  diagnosed  with  certainty  by  means 
of  the  endoscope.  The  nature  of  the  growth  can  in  many 
cases  be  determined  by  removing  a  bit  of  tissue  and  ex- 
amining it  under  the  microscope. 

There  is  no  rule  as  to  the  severity  of  the  cystorrhagia 
from  either  the  benign  or  the  malignant  tumors.  There 
may  be  a  free  hemorrhage  filling  the  bladder  with  clots, 
or  a  simple  oozing  from  the  distended  veins. 

As  we  have  already  said,  the  treatment  of  these  growths 
is  essentially  surgical. 

FOKEIGN    BODIES   IN   THE   BLADDER 

"We  may  discover  in  the  bladder  foreign  bodies  which 
have  found  their  way  into  the  cavity  through  its  wall, 
from  the  ureters,  or  by  way  of  the  urethra.  Of  the  first 
there  is  a  great  variety :  dermoid  tumors  or  foetal  bones 
from  extra-uterine  pregnancy,  gall-stones  or  contents  of 
the  intestines,  all  of  which  may  adhere  to  and  ulcerate 
through  the  walls. 

Gunshot  wounds  may  carry  bullets,  spicule  of  bones, 
or  bits  of  clothing  into  the  bladder. 

Gravel-concretions  from  the  kidne}Ts,  entering  the 
bladder  by  way  of  the  ureters,  may  become  the  nuclei 
of  large  stones,  or  hydatids  may  enter  it  from  the  kid- 
ney. 

Of  the  foreign  bodies  found  in  the  bladder,  the  vesical 
calculus  is  the  type,  the  etiology  and  varieties  of  which 
we  have  already  dealt  with.  The  foreign  bodies  that 
enter  the  bladder  by  way  of  the  urethra  are  various,  and 
seem  to  be  limited  only  by  the  genius  of  the  individual : 
lead-pencils,  clay-pipe  stems,  seeds  of  fruit,  hair-pins,  and 
many  other  curious  articles  have  been  found. 

18 
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The  means  of  diagnosis  are  the  bimanual  examination, 
the  sound,  and  the  endoscope. 

The  treatment  is,  of  course,  surgical. 

TUBEKCULOSIS  OF  THE  BLADDER. 

Tuberculosis  of  the  bladder  is  probably  very  seldom  a 
primary  disease.  In  the  male  it  is  usually  associated  with 
tuberculosis  of  the  testicle,  the  kidney,  and  occasionally 
the  lungs ;  while  in  the  female  it  is  generally  accompanied 
by  tuberculosis  of  the  kidney  or  the  lungs. 

There  is  nearly  always  hematuria  at  some  period  in 
the  course  of  the  disease,  either  from  the  bladder  or  the 
kidney  or  from  both,  while  the  ulceration  and  thickening 
are  likely  to  involve  the  whole  length  of  the  ureters. 

We  have  already  given  a  detailed  account  of  the 
pathology  and  symptoms  in  tuberculosis  of  the  kidney. 
An  examination  with  the  cystoscope  will  show  extensive 
ulceration,  and  the  urine  will  be  found  loaded  with  puru- 
lent matter  and  occasionally  to  contain  blood.  Bimanual 
examination  by  the  rectum  or  vagina  shows  a  thickened, 
irregular,  and  tender  condition  of  the  bladder. 

Pathology. — Tuberculosis  of  the  bladder  commences 
in  the  submucous  tissue,  giving  the  mucous  membrane 
an  irregular  appearance.  The  deposit  is  at  first  gelatinous, 
but  soon  becomes  opaque  and  cheesy.  As  the  cheesy 
deposit  softens  it  involves  the  mucous  membrane,  pro- 
ducing characteristic  tubercular  ulceration,  the  urine  con- 
taining pus,  blood,  and  disintegrated  tissue. 

Treatment  is  palliative,  washing  out  of  the  bladder,  etc., 
being  governed  by  the  complications. 
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•      CHAPTER    XIII. 

ENURESIS    NOCTURNA    (NOCTURNAL    INCONTINENCE). 

The  etiology  and  pathology  of  this  condition  are  as  yet 
very  obscure,  nor  is  it  possible  to  explain  why  it  is  almost 
entirely  confined  to  children.  When  it  occurs  in  adults 
it  is  generally  the  result  of  medicines  or  narcotics ;  in 
fact,  it  is  not  a  very  unusual  thing  for  men  who  go  to  bed 
drunk  to  have  the  contents  of  their  bladders  escape  in- 
voluntarily. There  are  many  theories  advanced  as  to  the 
actual  cause  of  this  condition,  but  none  of  them  are  satis- 
factory. If  the  contents  of  the  bladder  escape  because 
of  paralysis  of  the  sphincters,  why  is  there  no  paralysis 
during  the  day?  On  the  other  hand,  if  it  is  purely  a 
sensory  neurosis,  why  does  the  disturbance  occur  only  at 
night  ? 

It  has  been  suggested  that  with  children  thus  affected 
sleep  is  unusually  profound ;  but  I  do  not  see  that  this 
affords  a  satisfactory  explanation  of  the  incontinence. 
There  is,  in  my  opinion,  a  disturbed  rather  than  a  pro- 
found sleep,  for  the  reason  that  reflex  disturbances  often 
play  an  important  part  in  this  condition,  such  as  pin- 
worms  in  the  rectum,  undigested  food  in  the  bowels, 
elongated,  adherent,  or  irritated  prepuce,  stone  in  the 
bladder,  or  undue  excitement  during  the  day  which  would 
cause  the  child  to  dream  and  be  restless.  The  successful 
treatment  by  sedatives  seems  also  to  point  to  its  being  a 
restless  rather  than  a  profound  sleep.  My  own  belief  is 
that  it  does  not  depend  upon  an  anaesthesia ;  on  the  con- 


208  DISEASES  OF   THE  BLADDER. 

trary,  I  hold  that  they  feel  the  desire  to  urinate,  and  empty 
the  bladder  under  the  same  mental  condition  in  which 
they  might  walk  or  talk  in  their  sleep, — that  it  is  a 
normal  voluntary  act,  the  result  of  an  unconscious  cere- 
bration. 

Treatment. — Many  of  these  children  can  be  cured  by 
strict  attention  to  hygiene ;  that  is,  care  as  to  their  diet, 
avoiding  too  much  drink  in  the  latter  part  of  the  day, 
and  guarding  against  over-excitement  or  exertion  at  any 
time.  They  should  not  be  allowed  to  go  to  the  circus  or 
Wild  West  shows  in  the  evening.  When  there  is  an 
adherent,  elongated,  or  irritable  prepuce,  circumcision  is 
not  only  justifiable,  but  even  necessary. 

The  rectum  should  be  examined  for  pin-worms;  in 
short,  in  this  condition,  as  in  all  other  diseases,  careful 
inquiry  should  be  made  into  the  etiology  before  prescribing. 
Many  of  these  children  require  general  tonic  treatment, 
iron,  quinine,  cod-liver  oil,  etc.,  with  moderate  out-door 
exercise  and  change  of  climate.  The  special  remedy 
that  seems  to  be  of  most  use  in  my  hands  is  belladonna, 
about  five  drops  of  the  tincture  given  at  three  or  four 
in  the  afternoon  and  repeated  at  bedtime.  When  this 
fails,  I  have  occasionally  succeeded  by  combining  the  bel- 
ladonna with  fluid  extract  of  ergot,  ^xv-xx,  and  I  have 
sometimes  found  ergot  alone  to  answer  an  excellent  pur- 
pose. 

Tincture  of  hyoscyamus,  with  or  without  spirit  of  nitrous 
ether,  has  been  found  efficient  with  some  children ;  while 
in  very  nervous  children  bromide  combined  with  chloral 
hydrate  has  succeeded,  showing  that  in  these  cases,  at  least, 
there  was  present  a  hyperesthesia  rather  than  an  anaes- 
thesia.    Another  excellent  remedy  is  codeine. 

If  these  children  are  watched,  it  will  be  found  that  most 
of  them  sleep  in  the  dorsal  position ;  and  it  is  while  lying 
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on  the  back  that  the  evacuation  takes  place.  A  means 
employed  by  many  mothers,  which  often  proves  efficacious, 
is  to  tie  a  towel  about  the  child  with  the  knot  behind, 
which  when  he  turns  on  his  back  either  awakens  him  or 
causes  him  to  change  his  position. 
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SECTION    V. 


CHAPTEE  I. 

DIABETES. 


History. — The  first  clear  description  of  a  case  of  dia- 
betes met  with  in  medical  literature  is  in  the  writings  of 
Celsus.  He  calls  attention  to  patients  who  complain  of 
great  weakness,  excessive  thirst,  extreme  emaciation,  and 
the  passage  of  large  quantities  of  urine. 

Areteeus  is  credited  with  having  first  used  the  term  dia- 
betes, referring  to  the  disease  as  follows :  "  Diabetes  is  a 
wonderful  affection,  not  very  frequent  among  men,  being 
a  melting  down  of  the  flesh  and  limbs  into  urine :  .  .  . 
the  patients  never  stop  making  water,  but  the  flow  is  in- 
cessant as  if  from  the  opening  of  aqueducts."  Galen  also 
makes  mention  of  the  disease. 

Little  or  no  advance  was  made  in  the  knowledge  of  the 
disease  until  the  time  of  Willis,  in  1674.  He  ascribed 
the  sweet  taste  and  smell  of  the  urine  to  the  presence  of 
sugar.  Soon  after  this  suggestion  by  Willis,  sugar  was 
separated  from  diabetic  urine  by  chemical  analysis,  and 
all  doubt  was  thus  removed. 

It  is  about  one  hundred  years  since  Eollo  observed  that 
vegetable  food  increased  the  quantity  of  sugar  in  the  urine 
and  in  consequence  advocated  a  purely  animal  diet.  Not 
until  1823  was  it  discovered  by  Tiedemann  and  Gmelin 
that  starchy  food  was  converted  into  sugar  during  the 
process  of  digestion.     Soon  after  this  sugar  was  demon- 
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strated  to  be  present  in  the  blood.  Claude  Bernard  was 
the  first  to  demonstrate  that  sugar  is  constantly  present  in 
the  blood  of  the  right  side  of  the  heart,  while  it  is  almost 
entirely  absent  on  the  left  side,  and  that  it  enters  the 
inferior  cava  by  the  hepatic  vein.  He  also  found  but  a 
trace  of  sugar  in  the  portal  vein,  thus  showing  that  the 
liver  is  the  great  sugar-producing  organ. 

Bernard  further  taught  that  the  liver  had  two  sugar 
functions, — namely,  that  of  converting  sugar  into  glycogen, 
or  its  glycogenetic  function,  and  that  of  converting  gly- 
cogen into  sugar,  or  its  glycogenic  function.  Bernard's 
theories  have  never  been  unanimously  accepted  by  physio- 
logical chemists. 

We  usually  make  a  division  of  diabetes  into  two  classes, 
— diabetes  mellitus  and  diabetes  insipidus. 


CHAPTER  II. 

diabetes    mellitus    (mellituria  —  glycosuria  — 
glucosuria). 

Diabetes  mellitus  is  a  disease  whose  etiology  and  pa- 
thology are  obscure,  but  whose  pathognomonic  symptom 
is  the  presence  of  sugar  in  the  urine. 

Etiology. — "While  it  is  impossible  to  state  the  exact 
cause  of  diabetes  mellitus,  we  have  learned  from  observa- 
tion many  of  the  conditions  which  seem  to  act  as  etiological 
factors. 

Climate. — This  has  probably  little  or  nothing  to  do  with 
the  production  of  diabetes,  although  it  is  often  stated  that 
Kussia,  Brazil,  and  the  Antilles  possess  a  peculiar  exemp- 
tion from  this  disease.     I  imagine,  however,  that  in  coun- 
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tries  sparsely  settled  and  with  few  medical  men,  the  infre- 
quency  of  its  reported  occurrence  can  be  attributed  to  lack 
of  careful  examination  of  the  urine.  "We  all  know  that 
busy  country  practitioners  are  not  so  exact  in  their  exami- 
nations of  urine  as  the  physicians  who  do  office  practice 
in  large  cities,  nor  are  country-people,  as  a  rule,  so  prompt 
about  consulting  a  physician  as  are  those  who  reside  in 
cities. 

Climate,  therefore,  is  not  an  etiological  factor  of  any 
prominence. 

The  same  may  be  said  of  seasons. 

Race. — Many  writers  on  diabetes  state  that  the  Jewish 
race  is  particularly  liable  to  this  disease  and  that  the 
African  race  is  peculiarly  exempt.  Neither  of  these 
statements  is  correct.  In  the  case  of  the  Hebrew,  his 
liability  to  diabetes  is  no  doubt  the  result  of  his  habits, 
occupation,  etc.,  rather  than  of  his  race  ;  while  in  that  of 
the  African,  there  are  no  data  to  warrant  the  assertion  of 
his  exemption,  and  his  habits  are  not  such  as  would  form 
a  predisposing  cause. 

Sex. — In  adults  males  are  more  subject  to  diabetes  than 
females.     In  children  sex  is  not  an  etiological  factor. 

Age. — ^To  age  is  exempt.  The  ages  that  furnish  the 
largest  percentage  of  cases  are,  in  males,  from  thirty  to 
sixty  years,  and  in  females  from  ten  to  thirty  years. 

Habits. — Habits  of  life  and  occupation,  no  doubt,  play 
an  important  part  in  the  production  of  this  disease.  It 
is  a  well-established  fact  that  sedentary  habits  and  high 
living  predispose  to  diabetes;  and  I  believe  that  these 
two  factors  account  for  the  unusual  proportion  of  Hebrews 
in  our  large  cities  who  suffer  from  this  condition. 

Heredity. — Diabetes  is  not  a  well-marked  hereditary  dis- 
ease, although  we  do  meet  with  cases  in  which  the  family 
history  points  strongly  to  hereditary  predisposition. 
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Pregnancy. — It  is  not  uncommon  to  find  sugar  in  the 
urine  during  pregnane}'',  nor  is  it  unusual  to  find  the 
sugar  disappear  after  labor,  without  treatment. 

Sugar  often  appears  temporarily  in  the  urine  after  an 
excessive  quantity  of  sugar  has  been  taken  into  the  sys- 
tem, after  blows  or  shocks,  after  periods  of  excessive  study 
or  of  strong  mental  emotion,  and  after  epileptic  fits. 

Diabetes  attacks  two  very  different  types, — namely,  the 
stout,  obese,  muscular  person  of  gouty  habit  and  the  thin, 
nervous,  neuralgic  subject. 

There  are  many  substances  which  when  taken  into  the 
system  in  excess  produce  diabetes,  at  least  temporarily ; 
for  instance,  hydrocyanic  acid,  carbonic  acid  gas,  mor- 
phine, mercury,  etc. 

Pathology. — We  have  already  observed  that  the  pa- 
thology of  diabetes  is  obscure.  While  it  is  a  fact  that  in 
no  case  of  death  from  diabetes  is  every  organ  in  the  body 
found  to  be  normal,  it  is  equally  true  that  there  is  no  one 
organ  that  is  always  found  in  a  pathological  condition. 

When  a  post-mortem  does  reveal  a  pathological  condi- 
tion of  an  organ  it  is  impossible  to  say  whether  the  dis- 
eased organ  caused  the  sugar  to  appear  in  the  urine  or 
whether  the  sugar  in  the  blood  produced  the  organic 
change.  In  other  words,  there  is  no  pathological  anatomy 
characteristic  of  diabetes. 

Liver. — It  is  not  infrequent  to  find  the  liver  quite 
normal  in  appearance.  Oftener,  however,  it  is  enlarged 
and  hypersemic,  the  capillaries  being  much  distended  and 
the  hepatic  cells  swollen.  Occasionally  there  is  an  in- 
cipient cirrhosis  or  a  fatty  degeneration ;  but  there  is  no 
evidence  that  the  cirrhosis  is  the  result  of  the  sugar. 

Pancreas. — It  is  doubtful  whether  any  one  organ  is 
more  often  found  diseased  in  diabetes  than  the  pancreas. 
In  one  case  it  may  be  hypertrophied,  in  another  it  may 
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be  atrophied  or  cystic.  Concretions  obstructing  the  duct 
have  been  found,  and  fatty  degeneration  is  not  a  rare  con- 
dition. 

Lungs. — These  organs  are  often  found  diseased  in  dia- 
betes, the  pathological  conditions  being  chronic  bron- 
chitis, fibrous  phthisis,  or  tuberculosis.  While  there  is 
nothing  peculiar  in  these  conditions  to  indicate  that 
they  are  the  direct  result  of  the  sugar  in  the  blood,  it  is 
possible  that  in  these  cases  the  sugar  has  produced  the 
disease. 

Spleen. — The  spleen  has  been  found  hypertrophied  in 
some  cases  and  atrophied  in  others. 

Kidneys. — The  kidneys  are  very  often,  but  not  invariably, 
enlarged.  The  enlargement,  when  present,  is  more  likely 
to  be  due  to  hyperemia  than  to  organic  disease.  Ehrlich 
asserts  that  the  epithelium  of  Henle's  loop  is  always  de- 
generated in  diabetes,  and  that  it  is  a  glycogenic  degen- 
eration ;  that  is,  the  protoplasm  of  the  cells  always  con- 
tains glycogen.  It  is  probable  that  there  is  no  specific 
glycogenic  degeneration,  but  that  the  hyperemia  of  the 
kidney  produces  a  cellular  nutritive  necrosis  or  degenera- 
tion and  that  the  cells  absorb  glycogen  from  the  urine. 

When  tubular  or  intertubular  nephritis  is  present,  it  is 
impossible  to  determine  its  relation  to  diabetes. 

Bladder. — The  bladder  is  often  greatly  hypertrophied, 
the  result  of  functional  activity.  The  hypertrophy  may 
be  either  concentric  or  excentric,  the  former  occurring 
when  the  sugar  produces  hyperesthesia  and  frequent 
micturition ;  the  latter,  when  the  quantity  of  urine  is 
very  great  and  hyperesthesia  is  not  present. 

Stomach. — The  appearance  of  the  stomach  and  intes- 
tines on  post-mortem  furnishes  no  explanation  of  the 
ravenous  appetite  and  insatiable  thirst  so  often  com- 
plained of,  beyond,  perhaps,  some  enlargement  or  hyper- 
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trophy  of  the  stomach  which  is  the  result  of  the  necessary 
functional  activity. 

Blood. — The  blood  normally  contains  a  small  amount 
of  sugar,  and  it  is  only  when  this  quantity  has  been  con- 
siderably increased  that  we  designate  the  condition  as 
glyksemia  and  the  consequent  presence  of  sugar  in  the 
urine  as  glycosuria. 

Symptoms. — There  are  no  subjective  symptoms  pathog- 
nomonic of  diabetes,  and  there  is  but  one  objective  symp- 
tom,— namely,  excess  of  sugar  in  the  blood  as  evidenced 
by  its  appearance  in  the  urine.  There  are  few  patients, 
however,  who  do  not  complain  of  excessive  weakness, 
muscular  debility  being  seldom  absent. 

Urine. — As  sugar  in  the  urine  is  the  pathognomonic 
symptom  of  diabetes,  it  will  be  well  first  to  consider  the 
symptoms  exhibited  by  the  urinary  organs.  Patients 
seldom  complain  of  pain  over  the  region  of  the  kidneys, 
but  often  experience  a  dull,  heavy,  dragging  sensation 
about  the  loins.  Nor  do  they  often  complain  of  pain  in 
the  bladder.  Occasionally  they  exhibit  great  irritability 
of  the  bladder,  the  hyperesthesia  being,  no  doubt,  pro- 
duced by  the  irritating  quality  of  the  urine.  At  times 
there  will  be  a  catarrhal  cystitis,  with  some  pain  on  mic- 
turition. In  other  cases  there  will  be  well-marked  hyper- 
trophy of  the  bladder. 

Occasionally  we  find  phimosis,  with  an  irritable  and 
excoriated  condition  of  the  prepuce,  while  in  the  female 
pruritus  vulvae  is  often  an  extremely  annoying  symptom. 

Diabetic  patients  usually  void  an  excessive  quantity  of 
urine,  some  micturating  frequently,  being  disturbed  often 
at  night,  and  making  in  the  twenty-four  hours  a  gallon  or 
more  of  light-greenish  or  straw-colored  urine. 

The  amount,  of  course,  varies  with  the  amount  of  liquid 
ingested,  although  some  experimenters  maintain  that  the 
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urine  voided  is  often  in  excess  of  the  quantity  of  fluid 
taken  into  the  stomach. 

The  rapid  absorption  of  the  fluid  from  the  alimentary 
canal  by  the  blood-vessels  takes  place  in  accordance  with 
the  well-known  physical  law  of  osmosis. 

The  urine  has  a  sweet,  sickening  odor  and  a  sweetish 
taste.  Its  specific  gravity  ranges  from  1020  to  1050, 
being  generally  about  1030.  The  amount  of  sugar 
varies  from  two  to  nine  per  cent.,  or  from  two  or  three 
grains  to  twenty-five  grains  to  the  ounce.  While  the 
amount  of  urea  to  the  ounce  of  urine  is  usually  decreased, 
the  quantity  secreted  in  twenty-four  hours  remains  about 
the  same  as  in  health.  It  is  only  in  cases  where  no  thirst 
is  experienced  that  the  quantity  of  urine  passed  is  less 
than  normal. 

Digestion. — The  majority  of  diabetic  patients  have  raven- 
ous appetites,  accompanied  by  insatiable  thirst.  They  com- 
plain of  a  parched  and  dry  mouth  and  throat,  and  are 
continually  craving  more  drink.  The  teeth,  especially  in 
young  persons,  decay  rapidly,  owing  probably  to  an  acid 
fermentation  of  the  secretions  of  the  mouth. 

In  many  cases,  notwithstanding  the  great  amount  of 
fluid  and  food  taken  into  the  stomach,  the  patients  com- 
plain very  little  of  indigestion ;  while  others,  who  take 
but  little  food,  often  vomit,  and  are  constantly  distressed 
by  gas  in  the  stomach  and  bowels,  fats  especially  being 
difficult  for  them  to  digest.  This  condition  might  well  be 
anticipated  from  the  fact  that  diabetic  patients  are  so  often 
the  subjects  of  a  pathological  condition  of  the  pancreas 
and  liver. 

Circulatory  Organs. — Beyond  the  weak  pulse  from  a 
degenerated  and  atrophied  condition  of  the  heart  and 
dilatation  of  the  cerebral  vessels,  there  are  no  striking  or 
constant  symptoms  connected  with  the  circulation. 
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Lungs. — Many  diabetic  patients  die  of  phthisis,  either 
tubercular  or  fibrous,  while  a  large  number  are  the  sub- 
jects of  chronic  bronchitis.  There  is  nothing  character- 
istic in  the  pulmonary  symptoms  of  diabetic  patients. 

Nervous  System. — While  headache  is  not  a  constant 
symptom,  it  is  by  no  means  infrequent,  some  patients 
being  the  subjects  of  intense  hemicrania.  Neuralgia  of 
other  nerves  is  often  a  cause  of  distress,  and  dizziness  and 
vertigo  are  occasionally  troublesome.  Many  patients  be- 
come extremely  irritable,  while  others  are  given  to  melan- 
cholia. The  dizziness,  vertigo,  irritability,  or  melancholia 
could  be  anticipated  from  the  fact  that  pathological  con- 
ditions of  the  cerebral  circulation  are  often  present. 

Skin. — The  skin  is  often  very  dry,  harsh,  and  scaly,  and 
seldom  is  there  much  perspiration. 

In  older  persons,  carbuncles  should  always  be  considered 
an  indication  for  an  examination  of  the  urine  for  sugar, 
as  in  a  large  number  of  cases  the  two  are  associated. 

The  most  frequent  skin  disease  in  female  patients,  how- 
ever, is  the  eczema  that  results  from  the  pruritus  labialis. 
The  excoriations  about  the  vulva  and  thighs  are  excessively 
annoying  and  exceedingly  intractable. 

Eczemas  appear  on  other  portions  of  the  body,  often 
disappearing  as  the  sugar  diminishes  under  treatment,  and 
recurring  with  the  reappearance  of  the  sugar. 

Occasionally  in  elderly  gouty  patients  there  is  gangrene, 
resembling  senile  gangrene  in  its  course. 

Zona,  or  herpes  zoster,  is  often  associated  with  diabetes, 
especially  in  the  gouty.  Whether  or  not  there  is  any  re- 
lation between  the  two  it  is  difficult  to  say,  as  we  often 
have  herpes  in  the  gouty  without  sugar. 

Sight. — Cataract  and  amblyopia  are  frequently  associated 
with  a  diabetic  condition.  Some  authors  maintain  that 
there  is  an  impairment  of  the  ciliary  muscle. 
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The  oedema  which  is  frequently  present  is  probably  the 
result  of  debility,  as  in  other  forms  of  anaemia. 

Emaciation  is  sometimes  extreme,  and  occurs  generally 
in  those  patients  who  are  neuralgic  or  phthisical  and  of 
spare  habit,  and  in  whom  the  appetite  is  ravenous  and 
the  thirst  very  great.  In  other  cases,  not  accompanied  by 
emaciation,  there  may  be  neither  increased  appetite  nor 
excessive  thirst. 

The  temperature  is  usually  subnormal,  the  patient  often 
complaining  of  feeling  chilly. 

Acetoncemia. — Petters  first  observed  diabetic  coma.  At- 
tention was  directed  to  the  acetone-like  smell  of  the  urine 
in  1857,  and  it  was  supposed  to  be  due  to  the  presence  of 
acetone  in  the  blood.  The  symptoms  usually  described 
as  indicating  acetonemia  frequently  manifest  themselves 
either  throughout  or  late  in  the  course  of  the  disease. 

The  symptoms  vary,  but  are  often  manifested  in  three 
distinct  stages, — namely,  a  stage  of  excitement,  one  of 
great  restlessness,  uneasiness,  and  dyspnoea,  and  one  of 
coma.  During  these  stages  the  sugar  is  found  in  much 
smaller  amount  in  the  urine,  or  may  even  be  absent.  It 
was  for  this  reason  that  acetone  was  supposed  to  accumu- 
late in  the  blood,  whence  the  name  acetonemia.  It  has 
also  been  proposed  to  designate  the  condition  as  hyper- 
glykemia.  The  consensus  of  opinion  of  experimenters 
seems  at  present  to  be  that  acetone  is  the  product  of  the 
fermentation  of  grape  sugar. 

The  symptoms  in  many  cases  are  similar  to  those  of 
so-called  uremic  poisoning;  the  stage  of  excitement  in 
the  latter  is  more  likely  to  be  accompanied  by  convulsive 
contractions  of  the  muscles,  while  in  the  former  (aceton- 
emia) it  manifests  itself  by  great  disquietude,  with  in- 
coherence and  indistinctness  of  speech,  frequently  in- 
terspersed with  attacks  of  dyspnoea,  reminding  one  of 
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cardiac  asthma.    Finally  the  patient  sinks  into  a  comatose 
condition,  often  dying  in  a  few  hours. 

To  sum  up,  then,  there  are  two  distinct  classes  of  dia- 
betic patients.  One  class  will  consult  the  physician,  per- 
haps, on  account  of  weakness.  A  man  between  fifty  and 
sixty  years  of  age,  of  large  frame,  carrying  considerable 
adipose  tissue,  of  gouty  diathesis,  perhaps,  but  who  has 
until  now  been  well  and  possessed  of  much  energy,  may 
come  complaining  that  he  can  no  longer  walk,  even  a 
few  blocks,  without  becoming  utterly  fatigued.  This 
may  be  the  only  symptom.  He  has  no  thirst,  no  increase 
of  urine,  no  loss  of  appetite. 

Under  such  circumstances  the  physician  should  never 
fail  to  examine  the  urine  before  prescribing  for  the  pa- 
tient. 

Generally  it  will  be  found  to  have  a  specific  gravity  of 
1030  or  1040  and  sugar  will  be  present  in  abundance. 

Some  of  these  patients  complain,  when  closely  ques- 
tioned, of  other  symptoms,  which  they  had  at  first  thought 
too  trivial  to  mention, — perhaps  some  pruritus,  eczema, 
or  a  tendency  to  boils.  (Always  examine  the  urine  when 
people  over  fifty  complain  of  skin-diseases,  such  as  pru- 
ritus, eczema,  boils,  etc.)  Others  may,  in  addition  to  their 
weakness,  complain  of  disturbance  of  sight,  rapid  decay 
of  the  teeth,  constipation,  or  loss  of  sexual  power. 

Another  class  of  patients  will  come  to  the  physician 
complaining  of  great  thirst,  a  ravenous  appetite,  and  loss 
of  strength  and  weight.  These  patients  usually  void  a 
large  quantity  of  urine.  They  are  nervous  and  excitable, 
and  suffer  more  or  less  with  headache.  The  skin  is  rough, 
dry,  and  scaly ;  the  color  sallow.  Any  of  the  complica- 
tions may  be  present,  or  may  develop  later,  in  these  cases. 
Emaciation  is  often  the  prominent  feature,  and  becomes 
extreme. 
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Prognosis. — The  prognosis  depends  greatly  upon  the 
age  of  the  patient  and  the  freedom  from  complications. 

We  must  always  be  guarded  in  our  prognosis,  as 
phthisis,  bronchitis,  pneumonia,  carbuncles,  gangrene, 
nephritis,  or  cerebral  trouble  may  supervene,  or  the  case 
end  in  insanity. 

The  younger  the  patient,  the  more  rapidly  does  the 
disease  run  its  course,  children  and  young  adults  often 
dying  in  a  few  months,  while  in  elderly  people  it  frequently 
becomes  chronic,  sugar  being  constantly  found  in  the 
urine  during  a  period  of  from  ten  to  twenty  years. 

Treatment. — Before  commencing  the  treatment  of  a 
diabetic  patient,  it  will  be  well  for  us  to  call  to  mind  that 
we  know  little  or  nothing  of  the  etiology  of  the  disease, 
and  that  we  have  been  unable  to  discover  its  pathology ; 
that  is,  we  have  been  unable  to  establish  the  fact  that  any 
one  organ  is  invariably  found  in  a  pathological  condition. 

At  the  same  time  we  must  remember  that  it  is  seldom 
that  some  one  or  more  organs  are  not  in  a  pathological 
condition.  This  being  the  case,  and  there  being  no 
specific  for  diabetes,  we  must  reconcile  ourselves  to  treat- 
ing symptoms  only. 

As  a  matter  of  convenience,  the  treatment  may  be 
divided  into  hygienic,  dietetic,  and  medicinal.  Of  these, 
it  is  generally  stated  by  authors  that  the  dietetic  is  by  far 
the  most  important.  This,  however,  is  the  fact  only  in 
regard  to  the  treatment  of  the  pathognomonic  symptom, 
— namely,  the  glycosuria. 

Hygienic. — As  diabetic  patients  have  usually  a  sub- 
normal temperature,  chill  easily,  and  complain  of  cold,  it 
is  important  to  look  well  to  their  clothing,  as  well  as  to 
their  atmospheric  surroundings. 

Send  them  to  a  warm  climate,  where  possible,  and 
always  dress  them  in  flannel.     You  will  find  that  many 
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of  these  patients  are  wearing  by  advice  very  heavy  flannels. 
I  have  always  been  in  the  habit  of  directing  a  medium- 
weight  woollen  or  silk-and-woollen  suit,  with  an  extra 
woollen  or  chamois  vest.  This  method  of  dressing  keeps 
the  body  well  protected  and  warm,  and  is  less  irksome 
and  binding  than  a  single  heavy  woollen  vest  would  be. 
When  the  patient  perspires,  the  outer  vest  absorbs  the 
moisture,  while  the  inner  keeps  warm  and  dry. 

Every  diabetic  patient  should  be  provided  with  a  heavy 
overcoat  to  protect  himself  against  changes  in  the  weather. 
The  feet  should  be  protected  from  dampness  by  wearing 
thick  shoes  and  thin  cotton  or  silk  socks  under  woollen 
ones. 

As  we  have  already  seen,  these  patients  are  likely  to 
have  dry,  harsh,  scaly  skins,  so  that  frequent  warm 
bathing  with  occasional  steam  or  hot-air  baths  is  likely  to 
prove  highly  beneficial. 

ISText  to  the  dietetic  treatment  in  beneficial  results  is 
exercise  in  the  open  air;  and  of  all  forms  of  exercise, 
that  which  seems  to  be  of  the  most  benefit  to  diabetic 
patients  is  walking. 

!No  matter  how  weak  they  are  or  how  much  they  com- 
plain of  debility  or  fatigue  on  exertion,  you  must  make  it 
a  rule  that  they  shall  walk  each  day  as  much  as  they  can 
without  extreme  fatigue.  If  it  is  two  blocks  at  first, 
they  will  soon  be  able  to  make  three  or  four.  Let  them 
increase  the  distance  until  they  can  walk  from  six  to 
eight  miles  every  day.  They  must  not  house  themselves 
for  a  little  rain  or  cold. 

Medicinal. — For  the  treatment  of  the  pathognomonic 
symptom,  the  glycosuria,  there  are  few  medicines  of 
much  value.  Those  that  have  proved  beneficial  in  my 
hands  are  opium  and  its  alkaloids,  particularly  codeia 
and  svapnia,  bromide  of  arsenic  prescribed  as  Clemens' 
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solution,  or  arsenic  in  the  form  of  Fowler's  solution, 
valerian,  quinine,  nitrate  of  silver,  and  mineral  water. 

Remedies  that  have  been  highly  extolled  by  some  writers 
have  failed  entirely  in  the  hands  of  others,  owing  no 
doubt  to  the  fact  that  many  of  the  cases  have  been  cases 
of  transient  glycosuria. 

Among  the  medicines  thus  recommended  are  bromide 
of  potassium,  small  doses  of  calomel,  phosphorus,  strych- 
nine, iodoform,  iodol,  sulfonal,  sulphur,  salicylate  of 
sodium  or  salicylate  of  bismuth,  and  the  alkalies,  es- 
pecially the  carbonate  of  lithia  and  many  others.  Under 
this  head  would  come,  of  course,  treatment  by  alkaline 
mineral  waters.  In  Europe,  Carlsbad  and  Yichy  are  the 
most  favored.  In  California  we  have  many  excellent 
alkaline  waters,  our  Vichy  being  very  similar  to  that  of 
France. 

In  prescribing  cocleia  it  is  well  to  commence  with  a  half- 
grain  three  or  four  times  a  day,  either  alone  or  in  com- 
bination with  valerian  and  quinine.  A  favorite  prescrip- 
tion with  me  "is — 

R   Codeise,  gr.  ss  ; 
Ext.  Valerianae, 
Quin.  sulph.,  aa  gr.  ii. — M. 
Sig. — Three  to  five  times  in  twenty-four  hours. 

Some  of  these  patients  are  very  tolerant  of  opium,  and 
will  take  two-  to  three-grain  doses  three  or  four  times 
daily  with  the  effect  of  lessening  the  sugar,  polyuria,  and 
polydypsia. 

It  is  usual  to  prescribe  the  bromide  of  arsenic  as 
Clemens'  solution,  commencing  with  three  drops  after 
each  meal  and  increasing  the  dose  to  six  or  eight  drops. 
This  remedy  in  my  hands  has  proved  second  only  to 
opium  and  its  alkaloids. 

Sulphur,  alone  or  in  combination  with  iron,  answers 
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well  in  cases  that  do  not  yield  readily  to  opium  or  arsenic. 
It  probably  owes  its  efficiency  in  this  disease  to  its  action 
upon  the  mucous  membrane  of  the  alimentary  canal  and 
the  skin,  the  sweat-glands  being  deficient  in  almost  all 
diabetics. 

For  patients  who  live  in  malarial  climates  or  are  the 
subjects  of  chronic  malaria,  the  following  prescription 
will  often  prove  serviceable' in  lessening  the  prominent 
symptoms : 

R   Aoidi  arseniosi,  gr.  i ; 
Ext.  Valerianae, 
Quin.  sulph.,  aa  gi; 
M.  et  div.  in  pil.  no.  xxx. 
Sig. — One  pill  from  three  to  six  times  daily,  with  an  occasional  mercurial 
laxative. 

Other  medicines  will  often  have  to  be  administered  in 
this  disease  for  such  complications  as  may  be  found  in  the 
particular  case.  This  can  easily  be  anticipated  from  the 
variety  of  pathological  conditions  found  in  diabetes. 

Diet. — The  object  to  be  attained  by  diet  is  to  reduce 
glykeemia  and  thus  reduce  the  glycosuria.  While  we 
do  not  know  how  many  of  the  pathological  conditions 
found  post  mortem  are  produced  by  the  excessive  quantity 
of  sugar  in  the  blood,  experience  teaches  us  that  if  we 
lessen  the  quantity  of  sugar  the  patient  immediately 
begins  to  regain  his  strength.  We  accomplish  this  object, 
namely,  the  reduction  of  sugar,  by  eliminating  from 
the  diet  all  saccharine  matter,  as  well  as  such  foods  as 
contain  starch.  The  annexed  list  will  serve  as  a  guide 
to  the  proper  diet  of  such  patients. 

The  diabetic  patient  may  eat :  almond  rusks,  almond 
biscuits,  gluten  bread,  gluten  biscuit,  stale  bread  (toasted), 
sparingly;  bacon,  butter,  cheese,  eggs,  beef-tea  and  thin 
soups,  beef,   mutton,  game   and   poultry;    fish,  oysters; 
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cabbage,  lettuce,  string-beans,  green  peas,  tomatoes, 
spinach,  greens,  olives,  artichokes,  asparagus ;  custards 
without  sugar,  jellies  unsweetened;  tea,  coffee,  cocoa 
without  sugar,  water,  mineral  waters,  claret,  milk,  butter- 
milk ;  acid  fruits,  lemons,  cherries,  currants,  strawberries, 
nuts. 

The  following  articles  must  be  forbidden  :  peas,  beans, 
lentils,  potatoes,  sweet  potatoes,  carrots,  beets,  rice,  maize, 
wheat  flour,  oatmeal,  macaroni,  liver,  made  dishes,  arrow- 
root, buckwheat,  sago,  tapioca,  puddings  and  pastry  gen- 
erally; apples,  bananas,  and  sweet  fruits  generally,  in- 
cluding raisins ;  sugar,  chocolate,  ales,  sweet  wines. 

My  own  experience  is  that  patients  do  better  on  the 
mixed  diet  indicated  by  the  above  list  than  on  a  too 
exclusive  diet  as  has  been  often  recommended.  Some 
writers,  for  instance,  recommend  the  restriction  of  the 
patient  to  a  meat  diet  exclusively.  Dr.  Donkin  a  few 
years  ago  advised  a  diet  consisting  only  of  skimmed 
milk.  Both  of  these  I  have  tried  upon  more  than  one 
occasion,  with  signal  failure. 

The  diet  of  diabetics  must  be  strictly  supervised,  as 
many  of  them  have  ravenous  appetites,  are  always  thirsty, 
and  eat  and  drink  to  excess. 


CHAPTER    III. 

DIABETES    INSIPIDUS    (POLYURIA — USOZENIA — IIYOSURIA). 

Diabetes  insipidus  is  a  condition  characterized  by  a 
persistent  increase  in  the  quantity  of  urine,  which  con- 
tains neither  albumen  nor  sugar,  and  usually  accompanied 
by  polydypsia. 
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In  Galen's  time  the  term  diabetes  included  all  cases  of 
polyuria.  It  was  not  until  chemical  analysis  of  the  urine 
demonstrated  sugar  in  some  cases  that  the  differential 
diagnosis  was  established. 

Etiology. — We  are  absolutely  ignorant  of  the  etiology 
of  this  condition,  and,  as  is  the  case  with  all  diseases 
whose  causes  are  unknown,  many  theories  as  to  its  origin 
have  been  evolved. 

Though  in  many  cases  the  kidneys  have  been  found 
diseased,  it  is  very  probable  that  this  disease  is  not  of 
renal  origin.  Yet  it  is  possible  that  in  some  cases,  at 
least,  it  has  its  origin  in  a  nutritive  derangement  or 
degeneration  of  the  tuft-wall  or  its  cellular  lining.  The 
Malpighian  vessels  themselves  may  suffer  degeneration. 
The  degeneration  and  perhaps  desquamation  of  the  nu- 
cleated lining  may  not  only  allow  the  more  rapid  filtra- 
tion of  urine,  but  also  weaken  the  tuft-wall  and  allow 
the  dilatation  of  the  vessels  of  the  tuft,  or  the  vessels 
may  dilate  in  consequence  of  degeneration  of  their  walls. 
It  seems  to  me  possible  to  have  dilatation  of  the  tuft- 
vessels  independently  of  vaso-motor  paralysis.  The  de- 
generative changes  could  well  be  owing  to  chemical 
changes  in  the  blood.  Inosite,  for  instance,  has  been 
found  in  the  urine  in  some  cases  of  this  disease,  and  it  is 
possible  that  an  abnormal  material  may  yet  be  found  in 
the  urine  which  shall  be  as  pathognomonic  of  diabetes 
insipidus  as  sugar  is  of  diabetes  mellitus. 

The  consensus  of  opinion,  however,  appears  to  be  that 
this  disease  is  a  neurosis  and  has  its  origin  in  the  dilata- 
tion of  the  renal  arteries  from  paralysis  or  irritation  of 
their  vaso-motor  nerves.  It  seems  to  me  that  for  polyuria 
to  be  produced  it  is  not  absolutely  necessary  that  there  be 
either  dilatation  of  the  renal  arteries  or  extra  blood-press- 
ure.    It  is  very  probable  that  there  are  special  secretory 
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nerve-fibres  for  the  kidney,  and  that  these  fibres  are  distrib- 
uted almost  exclusively  to  the  tubules.  The  differences  in 
the  calibre  of  the  tubules  in  their  convoluted  and  tortuous 
course  can  only  be  for  the  purpose  of  retarding  the  too 
rapid  escape  of  the  filtered  urine.  Now,  let  us  suppose 
that  the  special  secreting  nerve-fibres '  are  paralyzed  and 
hence  the  tube  offers  little  or  no  vital  resistance  to  the 
escape  of  urine,  the  result  will  be  polyuria  without  dila- 
tation of  the  blood-vessels  or  extra  blood-pressure.  This 
appears  to  me  as  rational  an  explanation  of  hydruria  as 
that  which  attributes  it  to  dilatation  of  the  renal  blood- 
vessels. In  the  latter  case  the  resistance  of  the  blood- 
vessels would  still  have  to  be  overcome,  and  certainly  the 
blood-pressure  from  mere  dilatation  of  the  vessels  of  the 
tuft  could  not  be  very  greatly  increased. 

The  fact  that  injuries  to  the  cervical  sympathetic  or 
spinal  cord  or  irritation  of  the  floor  of  the  fourth  ventricle 
near  Bernard's  sugar-centre  produce  polyuria  is  strong 
evidence  of  the  neurotic  origin  of  this  form  of  polyuria. 
Until  it  can  be  demonstrated  that  the  renal  function  is 
presided  over  by  special  secretory  nerve-fibres,  it  will 
scarcely  be  possible  to  establish  the  exact  nervous  origin 
of  diabetes  insipidus. 

Sex. — This  condition  seems  to  be  much  more  frequent 
in  men  than  in  women,  the  proportion  being  about  the 
same  as  that  in  diabetes  mellitus, — about  three  to  one. 

Age. — JSTo  age  is  exempt  from  diabetes  insipidus. 
Taking  all  the  cases  up  to  sixty  years  of  age,  the  thirty 
years  from  twenty  to  fifty  produce  about  two-thirds  of 
the  cases,  the  ten  years  from  twenty  to  thirty  being  the 
decade  in  which  most  cases  occur. 

Heredity. — Heredity  is  evidently  not  a  very  active  etio- 
logical factor. 

Exciting  Causes. — Injuries  to  the  nervous  system,  such 


DIABETES  INSIPIDUS.  227 

as  falls,  jars,  concussions,  or  blows  on  the  head,  or  on  the 
spine,  undoubtedly  play  an  active  part.  Tumors,  apo- 
plexy, and  hemorrhages  and  inflammations  of  the  brain 
are  among  the  causes ;  so  also  are  excessive  mental  emo- 
tions. 

The  abuse  of  alcohol,  of  diuretics,  or  of  ice-water  has 
sometimes  been  followed  by  this  condition ;  and  occa- 
sionally it  occurs  as  one  of  the  sequelae  of  the  acute 
infectious  diseases. 

Pathology. — Diabetes  insipidus,  like  diabetes  mellitus, 
has  no  fixed  pathology.  Though  as  yet  there  has  been 
no  one  organ  invariably  found  diseased,  there  are  few 
cases  in  which  some  one  or  more  organs  are  not  found  in 
a  pathological  condition. 

To  be  sure,  the  kidneys  have  been  oftener  found  dis- 
eased than  in  diabetes  mellitus,  sometimes  in  a  condition 
of  degeneration ;  again,  a  great  number  of  abscesses  have 
been  found.  At  other  times  a  hyperemia  or  dilatation 
of  the  blood-vessels  will  be  present;  while  in  some  cases 
the  kidneys  have  been  in  an  apparently  normal  state.  In 
many  instances  the  brain  has  been  found  in  about  the 
same  diseased  condition  as  in  diabetes  mellitus ;  that  is, 
tumors,  tubercular  masses,  and  degenerative  changes  in 
the  blood-vessels  in  the  floor  of  the  fourth  ventricle  or  in 
the  medulla  oblongata  have  been  observed. 

Symptoms. — The  constant  hypersecretion  of  urine  is  the 
characteristic  symptom  of  diabetes  insipidus.  Most  of 
the  other  symptoms,  as  thirst,  emaciation,  and  dryness 
of  the  skin,  are  probably  due  to  the  enormous  amount 
of  water  voided.  Patients  not  infrequently  pass  from 
two  to  four  gallons  daily.  As  a  rule,  these  patients  make 
a  greater  quantity  of  water  than  do  those  with  diabetes 
mellitus.  The  urine  is  light  in  color  and  weight,  the 
specific  gravity  varying  from  1003  to  1010.     It  is  usually 
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very  slightly  acid  and  decomposes  quickly.  The  solids 
may  be  increased,  especially  urea  and  the  phosphates. 
Inosite  is  occasionally  detected,  as  is  also  hippuric  acid. 

These  patients  are  not  so  likely  to  suffer  from  carbuncles 
and  boils  as  the  subjects  of  diabetes  mellitus;  eczema 
and  pruritus  are  not  so  apt  to  appear,  nor  is  the  appetite 
so  often  increased,  as  in  that  disease. 

Many  more  symptoms  of  this  disease  are  enumerated 
by  writers,  but  they  are  only  expressive  of  the  different 
pathological  conditions  that  we  have  already  seen  to  exist. 
One  patient,  in  addition  to  hydruria  and  thirst,  may 
have  a  tumor  of  the  brain ;  another,  degeneration  of  the 
medulla,  or  tuberculosis,  or  syphilis.  The  symptoms 
vary  accordingly;  for  instance,  in  one  there  will  be  a 
disturbance  of  sensibility,  in  another  a  disturbance  of 
motion,  while  a  third  may  suffer  from  headache  or  con- 
vulsions. "While  the  thirst  is  often  quite  as  great  as  in 
diabetes  mellitus,  the  boulimia  is  rarely  present. 

Diagnosis. — The  term  diabetes  insipidus  is  used  for 
polyuria  just  as  we  use  the  term  neuralgia  for  pain. 
When  pain  is  the  result  of  organic  lesion,  such  as  cancer 
or  inflammation,  tumors  or  ulcers,  we  are  not  in  the 
habit  of  designating  it  as  neuralgia.  When  one  is  suf- 
fering pain  for  which  we  cannot  find  a  cause,  we  say 
the  patient  has  an  attack  of  neuralgia.  When  a  patient 
has  hydruria,  passing,  say,  over  a  hundred  ounces  of 
urine  per  diem,  and  we  find  no  organic  lesion  to  account 
for  it,  we  designate  the  case  as  one  of  diabetes  insipidus. 
I  was  called  in  consultation  not  long  since  to  see  what 
was  supposed  to  be  a  case  of  diabetes  insipidus.  The 
patient  was  a  young  man  of  twenty-five,  who  passed  one 
hundred  and  fifty  ounces  of  urine  daily.  I  found  a  typical 
case  of  amyloid  degeneration.  This,  then,  was  not  a  case 
of  diabetes  insipidus. 
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A  few  months  ago  I  was  consulted  by  a  medical  practi- 
tioner, aged  sixty-five,  for  diabetes  insipidus.  He  made 
about  one  hundred  ounces  of  urine  daily.  He  presented, 
with  the  exception  of  albumen  and  casts,  a  well-defined 
case  of  intertubular  nephritis, — gouty  diathesis,  atheroma 
of  valves  and  arteries,  and  hypertrophy  of  the  left  heart, 
— and  had  had  an  attack  of  hematuria  two  years  before. 
He  considered  his  case  one  of  diabetes  insipidus  because 
he  had  found  no  albumen  nor  casts. 

Prognosis. — As  we  know  nothing  of  the  etiology,  and 
as  the  pathological  condition  found  after  death  varies  from 
abscesses  of  the  kidney  to  tumors  of  the  brain,  the  prog- 
nosis must  of  course  vary  according  to  the  individual  case. 
Age  is  not  so  important  a  factor  as  it  is  in  diabetes  mellitus. 

Some  cases  run  a  rapid  course,  lasting  but  a  few  months, 
in  spite  of  all  treatment,  while  others  are  very  chronic, 
the  patient  living  for  years  in  comparatively  good  health 
and  without  treatment.  It  is  a  very  curious  fact,  often 
setting  at  defiance  the  most  skilful  prognosis,  that  in 
some  of  the  most  acute  cases,  where  the  emaciation  and 
debility  have  been  extreme  and  the  polyuria  excessive, 
no  pathological  condition  can  be  found  after  death  to 
account  for  the  symptoms.  As  a  rule,  cases  following 
injury,  as  well  as  those  that  commence  suddenly,  are 
likely  to  be  acute,  while  many  of  the  chronic  cases  die  of 
intercurrent  disease. 

Treatment. — We  have  no  specific  for  diabetes  insipidus, 
and  it  is  necessary  to  remember  that  it  is  the  patient  and 
not  the  disease  that  is  to  be  treated. 

We  may  follow  the  same  general  plan  of  treatment  as 
in  diabetes  mellitus, — that  is,  hygienic,  dietetic,  and  me- 
dicinal. The  dietetic  treatment  in  this  disease  is  much 
less  successful  in  alleviating  the  characteristic  symptoms 
than  it  is  in  diabetes  mellitus. 

20 
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In  point  of  fact,  restricting  the  fluids  and  food  has  not 
given  encouraging  results,  serving  only  to  increase  the 
emaciation  and  debility. 

Medicinal. — The  therapeutic  effects  of  any  one  drug  in 
a  disease  of  this  nature  are  necessarily  as  inconstant  and 
disappointing  as  the  pathology  of  the  disease  is  irregular. 
Nevertheless  we  find  certain  medicines  extolled  by  writers 
of  reputation. 

That  a  medicine  may  be  found  to  relieve  a  symptom  in 
a  certain  number  of  cases  of  this  disease  is  to  be  expected ; 
but  that  any  one  medicine  should  be  recommended  as  a 
cure  for  diabetes  insipidus  seems  the  height  of  absurdity. 

Valerian,  camphor,  opium,  or  electricity  may  relieve 
the  symptoms  in  neurotic  patients,  while  the  preparations 
of  iron,  strychnine,  or  quinine  often  prove  useful  in  cases 
of  ansemia  and  debility.  Astringents,  such  as  lead  and 
tannin,  sometimes  lessen  the  quantity  of  urine.  Mercury 
and  iodide  of  potassium  should  be  administered  when 
the  patient  has  or  is  suspected  of  having  syphilis.  Diu- 
retics have  had  their  advocates,  but,  of  course,  could  be 
beneficial  only  in  certain  cases  with  kidney  lesions. 


CHAPTER    IV. 

ANAZOTURIA OLIGURIA AZOTURIA. 

Anazoturia  is  a  condition  characterized  by  the  secre- 
tion of  a  normal  amount  of  urine  which  is  deficient  in 
urea.  The  specific  gravity  ranges  from  1002  to  1008,  and 
neither  albumen  nor  casts  are  present. 

Sir  Andrew  Clark  first  described  these  cases  in  1883, 
as  renal  inadequacy,  and,  having  had  an  opportunity  to 
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make  a  post-mortem,  found  no  disease  of  the  kidney. 
The  kidneys  seem  incapable  of  excreting  a  greater  quan- 
tity, notwithstanding  the  patient  may  partake  of  a  large 
amount  of  fluid.  The  general  character  of  the  disease, 
is  very  similar  to  that  of  diabetes  mellitus.  The  patients 
complain  of  weakness,  emaciation,  headache,  nausea,  and 
chilly  sensations.  They  bear  surgical  operations  badly, 
and  often  die  of  intercurrent  disease. 

Treatment  seems  to  fail  to  restore  the  function  of  the 
kidneys. 

OLIGUKIA   AND   AZOTURIA. 

It  is  a  fact  that  many  people  make  much  less  than  the 
average  forty  to  sixty  ounces  of  urine  per  diem,  with 
increase  of  specific  gravity  and  of  the  amount  of  urea  per 
ounce,  and  yet  are  free  from  disease  of  the  kidneys.  A 
friend  of  mine,  a  medical  man  of  ability,  informs  me  that 
about  ten  years  ago  his  attention  was  called  to  the  small 
quantity  of  urine  that  he  was  passing.  He  made  an  ex- 
amination of  the  urine,  and  also  had  it  examined  by 
several  medical  friends.  He  states  that,  regardless  of 
the  quantity  of  solid  or  liquid  nourishment  he  has  taken, 
or  of  medication,  he  has  not  during  the  past  ten  years 
made  thirty  ounces  of  urine  in  any  twenty-four  consecu- 
tive hours. 
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Aneurism  of  renal  vessels,  47. 
Arteries  of  kidney,  13. 

aneurisms  of,  47. 

degeneration  of,  46. 

disease  of,  46. 

embolism  of,  47. 

thrombosis  of,  47. 
Aspiration  of  kidney,  155. 

method  of,  155,  156. 
Atony  of  bladder,  178. 
Atrophy  of  kidney,  28,  123. 

etiology  of,  123. 

pathology  of,  124. 

prognosis  of,  124. 

symptoms  of,  124. 
of  ureters,  154. 
Azoturia,  230,  231. 


Bertini's  columns,  13. 
Bladder,  anaesthesia  of,  178. 

anatomy  of,  1 68. 

arteries  of,  171. 

atony  of,  178. 

benign  growths  in,  204. 

bits  of  cloth  in,  205. 

coats  of,  170. 

description  of,  109,  1 70. 

foreign  bodies  in,  203,  205. 

treatment  of,  205,  206. 

20*  233 


234 


INDEX. 


Bladder,  gall-stones  in,  205. 

gravel  in,  205. 

hemorrhage  of,  ]  87. 

hyperesthesia  of,  174. 

hypertrophy  of,  199. 

inflammation  of,  188. 

irritable,  174. 

ligaments  of,  171,  172. 

malignant  growths  of,  203. 

mucous  coat  of,  170. 

muscular  coat  of,  170. 

nerves  of,  171. 

neuralgia  of,  172. 

new  growths  in,  203. 

and  foreign  bodies  in, 
203. 

paralysis  of,  183. 

position  of,  168. 

shape  of,  168. 

in  infancy,  168. 

size  of,  168. 

spasm  of,  181. 

stone  in,  188,  205. 

tuberculosis  of,  206. 

variety  of  growths  in,  203. 

veins  of,  171. 
Blood  in  urine,  62. 
Bowman's  capsule,  10. 
Bright's  disease,  73. 


Calculi  of  mixed  phosphates,  137. 
Calculus  of  kidney,  133. 
renal,  133. 

etiology  of,  133. 
influence  of  age  on,  135. 

of  climate  on,  135. 
Mickel's  theory  of,  134. 
Cancer  of  kidney,  125. 
Casts,  appearance  of,  66. 
definition  of,  64. 
formation  of,  65. 


Casts,  history  of,  64. 

varieties  of,  65,  66. 
Catarrhal  nephritis,  76. 
Catheterizing  ureters,  165. 
Chlorides  in  urine,  54. 
Chronic  cystitis,  188. 
Cirrhotic  kidney,  94. 
Columns  of  Bertini,  13. 
Contracted  kidney,  94. 
Creasote  in  chronic  cystitis,  196. 
Croupous  nephritis,  76. 
Cystalgia,  172. 

definition  of,  172. 
etiology  of,  172. 
hyoscyamus  for,  174. 
pathology  of,  173. 
rectal  suppositories  for,  174. 
symptoms  of,  173. 
treatment  of,  174. 
Cystic  degeneration  of  the  kidney, 

129,  131. 
Cystitis,  188. 
acute,  188. 

chloral  hydrate  in,  196. 
clothing  in,  194. 
definition  of,  188. 
diet  in,  194. 
etiology  of,  188. 
gouty  diathesis  in,  189. 
hypodermic  injections  for, 

196. 
injuries  in,  189. 
pathology  of,  190. 
sedatives  in,  195. 
sex  in,  188. 
symptoms  of,  191. 
treatment  of,  193,  195. 
chronic.  188. 

borate  of  sodium  for,  197. 
California   mineral   waters 

for,  198. 
etiology  of,  190. 
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Cystitis,   chronic,   nitrate  of  silver 
for,  197. 

pathology  of,  190. 

salol  in,  197. 

symptoms  of,  193. 

treatment  of,  193. 

washes  for,  197. 
subacute,  188. 

etiology  of,  188. 

prognosis  of,  193. 

symptoms  of,  192. 

treatment  of,  193. 
Cysto-lithiasis,  185. 
Cystoplegia,  183. 
causes  of,  183. 
definition  of,  183. 
in  hemorrhoids,  184. 
in  old  women,  183. 
symptoms  of,  183. 
treatment  of,  184. 
Cystorrhagia,  36,  187. 
etiology  of,  187. 
new  growths  as  cause,  187. 
symptoms  of,  187. 
treatment  of,  187. 
ulceration  in,  187. 
Cystospasmus,  181. 
definition  of,  181. 
etiology  of,  181. 
symptoms  of,  181. 
tincture  of  hyoscyamus  for,  182. 
treatment  of,  182. 
Cystospasticus,  181. 
Cysts,  hydatids,  130. 
of  kidney,  129. 

congenital,  129. 

etiology  of,  129. 

laparotomy  for,  130. 

pathology  of,  129. 

prognosis  of,  132. 

symptoms  of,  130. 

treatment  of,  132. 


Degenerations,  120. 
amyloid,  120. 
cystic,  129. 
diagnosis  of,  121. 
etiology  of,  120. 
fatty,  122. 
lardaceous,  120. 
pathology  of,  120. 
prognosis  of,  121. 
symptoms  of,  121. 
treatment  of,  122. 
waxy,  120. 
Desquamative  nephritis,  76. 
Diabetes,  210. 

history  of,  210. 

hypertrophy  of  bladder  in,  202. 

insipidus,  224. 

definition  of,  224. 
diagnosis  of,  228,  229. 
etiology  of,  225. 
exciting  causes  of,  226. 
heredity  in,  226. 
pathology  of,  227. 
symptoms  of,  227,  228. 
treatment  of,  229,  230. 
mellitus,  211: 
age  in,  212. 
appetite  in,  216. 
catarrh  in,  217. 
character  of  urine  in,  216. 
coma  in,  218. 

condition  of  bladder  in,  214. 
of  blood  in,  214. 
of  kidney  in,  214. 
of  liver  in,  213. 
of  lung  in,  214. 
of  pancreas  in,  213. 
of  spleen  in,  214. 
of  stomach  in,  214. 
definition  of,  211. 
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Diabetes  mellitus,  diet  in,  223. 

emaciation  in,  218. 

etiology  of,  211. 

habits  in,  212. 

heredity  in,  212. 

influence  of  climate  in,  211. 

nervous  system  in,  217. 

pathology  of,  213. 

phthisis  in,  217. 

prognosis  of,  220. 

race  in,  212. 

sex  in,  212. 

skin  in,  condition  of,  217. 

sugar  in,  215. 

symptoms  of,  215. 

treatment  of,  220,  221,  222, 
223,  224. 

urine  in,  215. 
Dilatation  of  ureters,  154. 
Distoma  haematobium,  63. 

E. 

Embolism  of  renal  artery,  47. 
Endemic  hsematuria,  41. 

etiology  of,  42. 

history  of,  41. 

pathology  of,  42. 

prognosis  of,  43. 

symptoms  of,  43. 

treatment  of,  43. 
Entozoa  in  urine,  63. 
Enuresis  nocturna,  207. 

etiology  of,  207. 

pathology  of,  207. 

treatment  of,  208. 
Epithelium  of  tubules,  12. 
Erysipelas  as  cause  of  nephritis,  78. 


Ferrein's  pyramids,  12. 
Eilaria  sanguinis  hominis,  63. 


Foreign  bodies  in  bladder,  205. 
diagnosis  of,  206. 
Floating  kidney,  23. 

congenital,  25. 

diagnosis  of,  23. 
Fungi  in  urine,  63. 


Gall-bladder,  distended,  24. 
Glioma,  129. 
Glomerulo-nephritis,  93. 
Glucosuria,  211. 
Glycosuria,  211. 
Glyksemia,  223. 
Gouty  kidney,  94. 
Granular  kidney,  94. 
Gravel,  133. 

H. 

Hasmatinuria,  43. 

definition  of,  43. 

etiology  of,  43. 

pathology  of,  44. 

prognosis  of,  45. 

symptoms  of,  44. 

treatment  of,  45. 
Hsematuria,  36. 

definition  of,  36. 

endemic,  41. 

etiology  of,  36. 

false,  43. 

in  gouty  patients,  47. 

in  tuberculosis  of  bladder,  206 

parasitic,  41. 

pathology  of,  37. 

prognosis  of,  39. 

spurious,  43. 

strongylus  gigas  as  cause,  41. 

symptoms  of,  38. 

treatment  of,  39. 
Hemoglobinuria.  43. 
Hemorrhage  of  bladder,  187. 
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Henle's  loop,  11. 
Horseshoe  kidney,  26. 
Hydatid  cysts  of  kidney,  130. 
rupture  of,  130. 
Hydrate  of  chloral  in  acute  cystitis, 

196. 
Hydro-nephron,  150. 
Hydro-nephrosis,  150. 
definition  of,  150. 
diagnosis  of,  151. 
etiology  of,  151. 
pathology  of,  151. 
prognosis  of,  152. 
symptoms  of,  151. 
treatment  of,  152. 
Hydrops  renalis,  150. 
Hyosuria,  224. 
Hyperemia  of  kidney,  32. 

etiology  of  active,  32. 

of  passive,  32. 
pathology  of,  34. 
prognosis  of,  34. 
symptoms  of,  33. 
treatment  of,  34. 
Hyperesthesia  of  bladder,  174. 
diabetes  as  cause,  175. 
etiology  of,  174. 
gouty  diathesis  in,  175. 
in  cerebral  or  spinal  disease, 

177. 
pregnane}'  as  cause,  175. 
symptoms  of,  175. 
treatment  of,  176,  177,  178. 
triticum  repens  for,  177. 
Hypercinesis,  181. 
Hypertrophy  of  bladder,  199. 

anatomical  appearances  of, 

201. 
concentric,  199. 
definition  of,  199. 
eccentric,  199,  200. 
etiology  of,  199. 


Hypertrophy  of  bladder  in  diabetes, 
202. 
prognosis  of,  202. 
symptoms  of,  202. 
.  treatment  of,  202. 
varieties  of,  199. 
of  kidney,  124. 
of  ureters,  154. 

K. 

Kidney,  atrophy  of,  28,  123. 

cirrhotic,  94. 

contracted,  94. 

floating,  21,  23,  25. 

gouty,  94. 

horseshoe,  26. 

hyperemia  of,  30. 

hypertrophy  of,  30,  "124. 

movable,  19,  20,  25. 
etiology  of,  20,  21. 

single,  29. 

weight  of,  29. 

solitary,  29. 
Kidneys,  absence  of  both,  29. 

amyloid,  120. 

ansemia  of,  45. 

anatomy  of,  7. 

aneurism  of,  47. 

anomalies  of,  16,  17. 

arteries  of,  13. 

aspiration  of,  155. 

blood-vessels  of,  13. 

cancer  of,  125. 

circulation  of,  13. 

collecting  tubes  of,  10. 

congestion  of,  32. 

cortical  portion  of,  10. 

cysts  of,  129. 

disease  of  arteries  of,  46. 

embolism  of,  47. 

examination  of,  8. 

fatty,  122. 
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Kidneys,  fibrous  tissue  of,  14. 
form  of,  25. 
granular,  94. 
hsematinuria  of,  43. 
hematuria  of,  36. 
hydatid  cysts  of,  130. 
interstitial  tissue  of,  14. 
intertubular  tissue  of,  14. 
Klebs's  glumerulo-nephritis,  93. 
malformation  of,  25. 
Malpighian  bodies  of,  10. 

tufts,  10. 
medullary  portion  of,  9. 
misplacements  of,  17. 
neuralgia  of,  30. 
nerves  of,  14. 
new  growths,  125. 
non-malignant      growths      of, 

128. 
number  of,  27. 
physiology  of,  7. 
position  of,  7,  17,  25. 
pyramids  of,  10. 
relations  of,  8. 
S-shaped,  28. 
size  of,  8. 
suppurative,  107. 
surgical  treatment  of,  155. 
thrombosis  of,  47. 
tissues  of,  9. 
tubercular,  108. 
tumors  of,  125. 
uriniferous  tubules  of,  9,  11. 
veins  of,  14. 
weight  of,  8. 


Ligaments  of  bladder,  171,  172. 

M. 

Malformations  of  kidney,  25. 
of  ureter,  154. 


Malignant  growths  of  kidney,  125. 
etiology  of,  125. 
pathology  ot,  126. 
symptoms  of,  126. 
treatment  of,  128. 
Malpighian  tufts,  10. 
Mellituria,  211. 
Mineral  water  for  chronic  cystitis, 

198. 
Morbid  growths  in  urine,  63. 
Movable  kidney,  20. 
acquired,  19. 

child-bearing  as  cause,  21. 
emaciation  as  cause,  22. 
etiology  of,  20,  21. 
large  liver  as  cause,  22. 
sea-sickness  as  cause,  21.  25. 
treatment  of,  24. 
Mucus  in  urine,  61. 

N. 

Nephralgia,  30. 

diagnosis  of,  31. 

etiology  of,  30. 

symptoms  of,  30. 

treatment  of.  31. 
Nephrectomy,  163. 

abdominal,  167. 

definition  of,  163. 

differential  diagnosis  in,  165. 

history  of,  163. 

indications  for,  164. 

methods  of,  168. 
Nephritis,  73. 

diffuse,  103. 

gouty,  94. 

interstitial,  94. 

intertubular,  94. 

differential     diagnosis     of, 

102. 
etiology  of,  94. 
pathology  of,  95. 
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Nephritis,    intertubular,    prognosis 
of,  100. 
symptoms  of,  97. 
treatment  of,  100. 
parenchymatous,  103. 
etiology  of,  103. 
microscopy  of,  104. 
pathology  of,  103. 
prognosis  of,  106. 
symptoms  of,  105. 
treatment  of,  106. 
tubular,  76. 
acute,  76. 
catarrhal,  76. 
chronic,  76. 
clothing  in  the  treatment 

of,  93. 
croupous,  76. 
desquamative,  76. 
differential     diagnosis     of, 

102. 
diuretics  in  the  treatment 

of,  90. 
dropsy  in,  85. 
etiology  of,  76,  79,  80. 
mineral  waters  in  the  treat- 
ment of,  88. 
pathology  of,  80,  81. 
pneumonia  in,  92. 
prognosis  of,  86. 
subacute,  76. 
symptoms  of,  81,  83,  85. 
treatment  of,  87. 
vera,  102. 
Nephrolithiasis,  133,  135. 
Nephrolithotomy,  161. 
definition  of,  161. 
indications  for,  161. 
McLean's,  Dr.,  case  of,  163. 
method  of,  162. 
Nephro-phthisis,  108. 
Nephro-pyosis,  149. 


Nephrorrhagia,  36. 
Nephrorrhaphy,  157. 
definition  of,  157. 
Hahn's  method  of,  158. 
Keen's,    Dr.,    monograph    on, 

157,  158,  159. 
Tait's  case  of,  158. 
Nephrotomy,  160. 

definition  of,  160. 
Nerves  of  bladder,  171. 
Nervous  system  in  diabetes  mellitus, 

217. 
Neuralgia  of  bladder,  172. 
Nocturnal  incontinence,  207. 
Nomenclature   of    diseases   of    the 

kidney,  73. 
Non-malignant     growths     of     the 
bladder,  128. 
varieties  of,  128. 


O. 


153. 


Obstruction  of  ureters, 

Oliguria,  230,  231. 

Oxalate  of  lime  calculi,  137. 


Paralysis  of  the  bladder,  183. 

Parasitic  hematuria,  41. 

Pelvis  of  kidney,  diseases  of,  133. 

stone  in,  133. 
Perforation  of  ureters,  154. 
Pericystitis.  198. 

acute  and  infectious  diseases  as 
cause,  198. 

etiology  of,  198. 

gonorrhoea  as  cause,  198. 

symptoms  of,  198. 

treatment  of,  199. 
Perinephritis,  152. 

definition  of,  152. 

etiology  of,  152. 

prognosis  of,  153. 
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Perinephritis,  symptoms  of,  152. 

treatment  of,  153. 
Phosphates  in  urine,  61. 
Physiology  of  kidney,  7. 
Piperazin  in  prophylactic  treatment 

of  renal  calculus,  146. 
Polydypsia,  224. 
Polyuria,  224. 
Pyelitis,  147. 

calculosa,  133. 

etiology  of,  147. 

pathology  of,  147. 

prognosis  of,  148. 

renal  calculi  as  cause,  147. 

symptoms  of,  148. 

treatment  of,  148,  149. 
Pyelo-nephrosis,  149. 
Pyo-nephrosis,  149. 

definition  of,  149. 

etiology  of,  149. 

pathology  of,  149. 

symptoms  of,  150. 

treatment  of,  150. 
Pyramids  of  Perrein,  12. 
Pyuria,  71. 

diagnosis  of,  71. 

etiology  of,  71. 

microscopic  appearances  of,  72. 

R. 

Kenal  calculus  in  infants,  138. 

pathological    anatomy   of, 

137. 
prophylactic  treatment  of, 

143-147. 
symptoms  of,  137. 
colic,  133,  138. 

collapse  in,  141. 
differential     diagnosis     of, 

140. 
enemata  in,  142. 
excessive  vomiting  in,  142.  I 


Penal  colic,  hypodermic  injections 
of  tincture  of  opium  in, 
142. 
prognosis  in,  140. 
treatment  of,  140. 
inadequacy,  230. 


Schachowa's  tuhules,  10. 
Sight  in  diabetes  mellitus,  217. 
Skin  in  diabetes  mellitus,  217. 
Spasm  of  bladder,  181. 
Spermatozoids  in  urine,  63. 
Stone  in  bladder,  185. 

in  kidney,  133. 
Strongylus  gigas,  41. 
Subacute  cystitis,  188. 
Sugar  in  urine,  215. 
Suppurative  kidney,  107. 
Surgical  kidney,  107. 

diagnosis  of,  107. 

etiology  of,  107. 

prognosis  of,  108. 

symptoms  of,  108. 

treatment  of,  108. 
treatment  of  kidney,  155. 


Thrombosis  of  renal  vessels,  47. 
Tubercular  kidney,  108. 

diagnosis  of,  111. 

etiology  of,  109. 

pathology  of,  109. 

prognosis  of,  112. 

treatment  of,  112. 
Tuberculosis  of  bladder,  206. 

examination  of,  206. 

females  in,  206. 

hematuria  in,  206. 

pathology  of,  206. 

primary,  206. 

treatment  of,  206. 
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Tubular  nephritis,  76. 
Tubules,  collecting,  12. 

dilated  with  cysts,  129. 

epithelium  of,  12. 

of  Schachowa,  10. 

uriniferous,  10. 
Tubulitis,  76. 

U. 

Uraemia,  113. 

definition  of,  113. 

etiology  of,  113. 

symptoms  of,  116. 

theories  of,  114. 

treatment  of,  118. 
Urastosis,  147. 
Urate  of  ammonium,  59. 

of  calcium,  59. 

of  potassium,  59. 

of  sodium,  58,  59. 
Urates,  54. 
Urea,  48,  50. 

amount  of,  52. 

diminution  of,  53. 

in  cancer  of  stomach,  53. 

in  chlorosis,  53. 

in  chronic  diseases,  53. 

increase  of,  52. 
Ureteritis,  153. 
Ureters,  36,  153. 

atrophy  of,  154. 

catheterizing,  165. 

dilatation  of,  154. 

hypertrophy  of,  154. 

malformation  of,  154. 

obstruction  of,  153. 

perforation  of,  154. 
Urethrorrhagia,  36. 
Uretorrhagia,  36. 
Uric  acid,  48,  54,  56,  57. 
calculi.  137. 
compounds,  58. 

L  q 


Uric  acid  crystals,  57. 
Urine,  48. 

albumen  in,  66. 

ammonium  phosphates  in,  60. 

urate  in,  59. 
blood  in,- 62. 
calcium  carbonate  in,  61. 

sulphate  in,  61. 

urate  in,  59. 
casts  in,  63,  64. 
chemical  composition  of,  48,  49, 

51,  52. 
chlorides  in,  54. 
color  of,  48,  49. 
composition  of,  15. 
cystin  in,  61. 
definition  of,  48. 
deposits  in,  56. 
earthy  phosphates  in,  60. 
elements  of  morbid  growths  in, 

63. 
entozoa  in,  63. 

filaria  sanguinis  hominis  in,  63. 
fungi  and  infusoria  in,  63. 
inorganic  constituents  of,  54. 

deposits  of,  56. 
leucin  and  tyrosin  in,  61. 
mucus  and  pus  in,  61. 
odor  of,  51. 
organic  constituents  of,  52. 

deposits  of,  56. 
oxalate  of  lime  in,  59. 
phosphates  of,  55. 
potassium  urate  in,  59. 
pus  in,  71,  72. 

diagnosis  of,  72. 

etiology  of,  72. 
microscopic  appearance  of,  72. 
quantity  of,  51. 
reaction  of,  48,  50. 
salts  of,  16. 
secretion  of,  12. 
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Urine,    secretion    of,    from    heart- 
pressure,  14. 
sediments  of,  56. 
sodium  urate  in,  59. 
specific  gravity  of,  48,  50. 

of,  in  diabetes,  216. 
spermatozoids  in,  63. 
sugar  in,  215. 
turbidity  of,  49. 
where  secreted,  15. 


Usozenia,  224. 


Veins  of  bladder,  171. 
Vesical  calculi,  185. 

etiology  of,  185. 
symptoms  of,  185. 
treatment  of,  186. 
hematuria,  187. 
palsy,  183. 


THE   END. 
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ON 

Human  Anatomy. 

By  Joseph  Leidy,  M.D.,  Professor  of  Anatomy  in  the 
University  of  Pennsylvania,  etc.,  etc.  New  (second) 
edition,  rewritten  and  enlarged.  Containing  495  illus- 
trations.    8vo.     Extra  cloth,  $4.00  ;  sheep,  $5.00. 

In  the  preparation  of  this  great  work,  Dr.  I.eidy  has  given 
special  attention  to  those  parts  of  the  human  body,  a  minute 
knowledge  of  which  is  essential  to  the  successful  practitioner  of 
surgery  and  medicine.  The  names  in  most  text-books  are  given 
in  Latin  ;  the  author,  however,  has  as  far  as  possible  used  an 
English  equivalent  for  such  names,  the  Latin  being  given  in  foot- 
notes. The  illustrations  are  numerous  and  largely  original,  and 
prepared  in  the  best  style  of  the  engraver's  art.  As  most  of  the 
recent  text-books  of  anatomy  are  very  cumbersome,  the  conden- 
sation of  this  volume  is  a  feature  of  great  merit.  The  present 
edition  (entirely  rewritten)  presents  the  ripe  fruits  of  Dr.  Leidy's 
experience  of  many  years  of  successful  labor  as  a  teacher  and  as 
an  original  observer  and  discoverer  in  anatomical  science,  and  the 
work  will  be  everywhere  recognized  as  the.  leading  authority  on 
the  subjects  of  which  it  treats. 


"  After  a  thorough  inspection  I  am  pleased  to  pronounce  '  Leidy's  Anat- 
omy* a  most  excellent  work.  It  covers  the  entire  field  in  a  masterly  manner, 
and  deals  with  subjects  entirely  overlooked  by  other  authors.  It  will  afford 
me  much  pleasure  to  introduce  it  not  only  in  my  school,  but  to  recommend  it  to 
the  profession  in  general." — S.  F.  Carpenter,  North-west  Medical  College,  St. 
Joseph,  Mo. 

"  The  student  can  master  and  retain  a  practical  knowledge  of  anatomy  in 
■a  shorter  time  and  with  less  hard  work  from  this  text-book  than  from  any  other 
work  extant,  and  it  has  been  our  privilege  to  teach  anatomy  for  several  years." 
— Ann  Arbor  (Mich.)  Medical  Advance. 

"  We  know  of  no  book  that  could  take  its  place,  as  it  is  written  by  a  most 
distinguished  anatomist.  It  has  traits  that  no  other  work  on  the  subject  can 
boast  of." — St.  Louis  Medical  Brief. 


*#*  For  sale  by  all  Booksellers,  or  will  be  sent  by  the  Publishers ,  free  of 
expense,  on  receipt  of  the  price. 
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"  I  have  examined  it  with  especial  reference  to  the  materia  medica  and 
therapeutics,  and  find  it  greatly  in  advance  of  anything  of  the  kind  we  have 
had  for  a  number  of  years.  In  fact,  a  need  existed  for  just  such  a  book, 
and  I  will  certainly  recommend  it  to  my  class  as  the  best  of  its  kind.  Its  un- 
questioned merits  ■wiii  soon  supplant  all  others."— Prof.  J.  A.  McCorkle, 
Long  Island  College  Hospital,  Brooklyn,  N.  Y. 

"  It  is  just  the  book  for  a  medical  or  any  other  student,  and  it  should  be  in 
the  office  of  every  physician.  This  dictionary  supplies  a  place  that  has  never 
been  filled.  I  have  looked  it  through  and  find  all  the  new  words  that  I  have 
sought." — Prof.  A.  F.  Patton,  College  0/ Physicians  and  Surgeons,  Boston, 
Mass. 

"  No  better  testimonial  to  the  value  of  the  work  can  be  given  than  the 
following  from  Dr.  J.  Gibbon  Hunt,  the  distinguished  microscopist :  '  To  me 
the  work  is  invaluable.  I  am  astonished  at  its  fulness  of  all  recent  words  which 
the  modern  advance  of  medical  science  has  introduced.  Of  course  I  cannot 
conceive  the  learning  and  great  labor  which  could  edit  such  a  complete, 
thorough,  and  admirable  volume.'  We  can  add  nothing  further  save  that  the 
book  should  be  in  the  hands  of  every  physician  and  every  student  in  the  land." 
—St.  Joseph  Medical  Herald. 
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Ph.M.,  F.C.S.,  Samuel  P.  Sadtler,  Ph.D.,  F.C.S.  Containing 
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antiseptics,  etc.  The  National  Formulary  has  also  been  incorporated,  and  the 
gain  to  both  authorities  of  having  their  valuable  information  connected,  so  that 
whilst  working  from  a  formula  the  operator  may  have  a  reference  to  the  article 
on  the  subject  in  the  Dispensatory,  is  one  that  every  practical  pharmacist  will 
thoroughly  appreciate.  The  work  is  recognized  by  the  government  of  the 
United  States  as  the  standard  work  of  reference,  and  is  endorsed  and  universally 
used  by  colleges  of  medicine  and  pharmacy  and  State  examining  boards. 


"  The  work  is  well  worthy  of  appreciation  on  the  part  of  all  interested  in 
the  progress  of  medicine  and  pharmacy,  and  we  bespeak  for  it  not  merely  a 
place  upon  the  bookshelf  of  every  pharmacist,  but  a  careful  perusal,  as  em- 
bracing much  that  is  important  in  the  way  of  current  information,  and  as  con- 
taining valuable  matter  as  a  work  of  ready  and  convenient  reference." — 
Druggists'  Journal. 

"  The  book  is  bound  to  have  an  enormous  sale,  as  it  is  a  positive  necessity 
to  all  who  wish  a  complete  compendium  of  drugs  and  medicines." — Minne- 
apolis Medical  Journal. 

"  This  is  undoubtedly  the  most  important  edition  of  this  voluminous  and 
indispensable  work  yet  issued  :  not  because  it  is  the  latest,  but  because  it  has 
gathered  within  its  capacious  limits  everything  that  is  new  in  mater'a  medica 
or  therapeutics,  chemistry,  and  pharmaceutical  research."  —  Philadelphia 
Clinical  Record. 

"  We  commend  this  work  as  a  most  valuable  addition  not  only  to  pharma- 
ceutical literature,  but  to  the  medical  profession  as  almost  invaluable.  Its 
literature,  its  chemistry,  and  its  pharmacy  are  fully  up  to  any  similar  work  here 
or  abroad  of  its  kind,  and  the  high  standard  of  excellence  in  the  past  is  only 
enhanced  by  the  thoroughly  reliable  and  trustworthy  work  of  the  present 
edition." — Pharmaceutical  Record. 


*#*  For  sale  by  all  Booksellers,  or  will  be  sent  by  the  Publishers ,  free  0/ 
expense,  on  receipt  of  the  price. 
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